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3XQD0XVWD2\±<OLRSLVWRSDLQR
7DPSHUH

$EVWUDFW

'HVLJQPDQDJHPHQWSOD\VDVLJQLILFDQWUROHLQYDOXHFUHDWLRQLQDFRQVWUXFWLRQSURMHFW
3UHYLRXVOLWHUDWXUHVXJJHVWVWKDWQHZWHFKQRORJ\VXFKDVEXLOGLQJLQIRUPDWLRQPRGHOV
PD\LPSURYHWKHTXDOLW\RIGHVLJQLQDFRQVWUXFWLRQSURMHFWEXWWRUHDFKIXOOSRWHQWLDOWKH
HIIHFW RI KXPDQ EHKDYLRXU RQ TXDOLW\ VKRXOG EH UHVHDUFKHG (VSHFLDOO\ FROODERUDWLYH
ZD\VRIZRUNLQJKDYHEHHQLGHQWLILHGDVDSURPLVLQJZD\WRLPSURYHWKHTXDOLW\RIGHVLJQ
7KH GLVVHUWDWLRQ LVEDVHG RQD VWXG\RQ KRZ FROODERUDWLYHGHVLJQ PDQDJHPHQW FRXOG
HQKDQFHWKHTXDOLW\RIWKHGHVLJQLQDFRQVWUXFWLRQSURMHFW
7KHUHVHDUFKFRQWDLQVPXOWLSOHFDVHVWXGLHVZLWKDPL[HGPHWKRGDSSURDFK7KHGDWD
KDVEHHQFROOHFWHGIURPVL[VPDOOVFDOHUHQRYDWLRQSURMHFWV WKHFDVHV E\XVLQJFROOHF
WLRQ VWUDWHJLHV RI TXDQWLWDWLYH XVHU VDWLVIDFWLRQ VXUYH\V TXDQWLILHG DQDO\VLV RYHU XVHU
ZRUNVKRSPDWHULDOVDQGTXDOLWDWLYHDQDO\VLVRYHUSURMHFWGRFXPHQWDWLRQRIWKHFDVHSUR
MHFWV 7KH DQDO\VLV IRFXVHV RQ GDWD LQ ZKLFK FRPPXQLFDWLRQ FRQFHUQLQJ YDOXHLQXVH
LQIRUPDWLRQ EHWZHHQ VWDNHKROGHUV LV REVHUYDEOH IRU H[DPSOH WKH GHVLJQ LQVWUXFWLRQV
DQGPHHWLQJPHPRVDQGWKHVDWLVIDFWLRQVXUYH\GDWDZKLFKLVXVHGWRUHIOHFWWKHTXDOLW\
RIWKHGHVLJQRXWSXW
7KHGLVVHUWDWLRQ LGHQWLILHV SDWWHUQV LQ VWDNHKROGHU LQWHUDFWLRQV WKDWHQKDQFH WKH YDOXH
GHOLYHU\7KHLGHQWLILHGSDWWHUQVKDYHEHHQGLYLGHGLQWR L SDWWHUQVRIYDOXHFUHDWLRQLP
SDFWRIGHVLJQWDVNVDQG LL SDWWHUQVRITXDOLW\HQKDQFLQJPDQDJHPHQWRILQWHUDFWLRQVLQ
FROODERUDWLYHGHVLJQ
7KHGLVVHUWDWLRQFRQWULEXWHVWRWKHH[LVWLQJERG\RINQRZOHGJHRQGHVLJQPDQDJHPHQW
LQDFRQVWUXFWLRQSURMHFWE\VWXG\LQJWKHSURMHFWV¶SURFHVVHVIURPWKHSHUVSHFWLYHRIYDOXH
FRFUHDWLRQDQGTXDOLW\HQJLQHHULQJ7KHUHVHDUFKSURYLGHVQRYHOLQVLJKWWRGHVLJQPDQ
DJHPHQWDQGHODERUDWHVRQWKHXQGHUVWDQGLQJRIGHVLJQPDQDJHPHQWDVVRFLDOO\FRQ
VWUXFWHGSURFHVVXDOSKHQRPHQRQ7KHUHVHDUFKGHPRQVWUDWHVKRZWKHSURFHVVXDOQD
WXUHRIDFRQVWUXFWLRQSURMHFWFDQEHREVHUYHGE\H[DPLQLQJWKHG\QDPLFVRIWKHLQIRU
PDWLRQIORZVDQGKRZWKHPDQDJHPHQWSURFHGXUHVVKRXOGEHSODQQHGDFFRUGLQJWRWKH
XVHUV¶DELOLW\WRSURGXFHLQIRUPDWLRQ
7KH GLVVHUWDWLRQ VXJJHVWV WKDW LQ WKHIXWXUHLW ZRXOGEH KLJKO\ LQWHUHVWLQJ WR DSSO\ WKH
VXJJHVWHGSURFHGXUHVLQDZLGHUUDQJHRIFDVHVIRUH[DPSOHODUJHEXLOGLQJFRPSOH[HV
DQGSURMHFWVZKHUHWKHXVHUQHHGVPXVWEHDQWLFLSDWHGGXHWRODWHXVHUHQJDJHPHQW

$ONXVDQDW
9lLW|VNLUMDQL NlVLWWHOHH \KWHLVW\|Wl UDNHQQXVKDQNNHHQ VXXQQLWWHOXSURVHVVHLVVD MD DVL
DDQNXXOXYDVWLPLQXOODRQROOXW LOR MD NXQQLDWHKGlKHGHOPlOOLVWl\KWHLVW\|WlPRQHQUD
NHQWDYDQMDNDQQXVWDYDQNXPSSDQLQNDQVVD(QVLPPlLQHQKHQNLO|MRQNDNDQVVDNHV
NXVWHOLQWRVLVVDQLWXWNLPXVSURMHNWLVWDQLROLYlLW|VNLUMDQYDOYRMDSURIHVVRUL.DOOH.lKN|QHQ
+lQWRWHVLKHWNHQLQQRNDVWDLGHRLGHQHVLWWHO\lQLNXXQQHOWXDDQHWWlN\OOlWlVVlRQVHO
ODLVWDDMDWWHOXDMRVWDVDDYlLW|VNLUMDQDLNDLVHNVL+HWLSHUllQKlQN\V\LHWWlRQNRPLQXOOD
PDKGROOLVXXNVLD MD KDOXD VLWRXWXD YXRVLHQ SURMHNWLLQ MROODLQHQ YlLW|VNLUMDQ WHNHPLQHQ
YlLVWlPlWWlRQ+DOXVWDMDPRWLYDDWLRVWDXVNDOVLQPHQQlKHWLWDNXXVHHQ7lPlQNHVNXV
WHOXQMlONHHQROHQYRLQXWMRNDNllQWHHVVlOXRWWDDVDDYDQLDNDWHHPLVWDRKMDXVWDMDROHQ
VDDQXWP\|VWXNHDPRQHQODLVWHQNl\WlQQ|QKDQNDOXXNVLHQVHOlWWlPLVHHQ7lVWlWXHVWD
ROHQWRGHOODNLLWROOLQHQ
9LUDOOLVHQ YDOYRMDQ OLVlNVL NLLWRNVHQVD DQVDLWVHH P\|V HVLWDUNDVWDMDW SURIHVVRUL (PO\Q
:LWW VHNl SURIHVVRUL $QWWL 3HOWRNRUSL 7KDQN \RX IRU WKH FRPPHQWV WKDW KHOSHG PH WR
ILQDOL]HWKHGLVVHUWDWLRQ
+DOXD MD PRWLYDDWLRWDKDQNNHHQ ORSSXXQ YLHPLVHHQ HLROH SXXWWXQXW MD PDKGROOLVXXN
VLHQNLQNDQVVDRQNl\Q\WYlKLQWllQNLQK\YlWXXUL(KGRWWRPDVWLWlUNHLQKHQNLO|MRNDRQ
OXRQXWPDKGROOLVXXNVLDW\|QWRWHXWWDPLVHHQRQGRVHQWWL2OOL1LHPL6DWXLPPHVDPDDQ
WLODLVXXWHHQVLOORLVHQ7HNHVQWRLPLVWROOD.LLWRV2OOLHWWlDQQRLWPLQXOOHWLODLVXXGHQVHOLWWll
LGHDQLNlYHO\PDWNDOOD7HNHVQWRLPLVWROWD3DVLODQDVHPDOOH0DWNDDHLROOXWPRQWDDVDWDD
PHWULlPXWWDWlVWlNHVNXVWHOXVWDVHXUDVLYXRVLHQ\KWHLVW\|WXWNLYDQMDNRNHLOHYDQUDNHQ
WDPLVHQ GHPRSURMHNWLHQ SDULVVD 1lPl SURMHNWLW WXRWWLYDW VHNl WXWNLPXVDLQHLVWRQ HWWl
SllRVDQ WRLPHHQWXORVWD 7\| ROLVL ROOXW K\YLQ HULODLQHQ MD WRGHQQlN|LVHVWL W\VVlQQ\W MR
DONXPHWUHLOOHLOPDQQlLWl6XRPHQ<OLRSLVWRNLLQWHLVW|W2\QWXWNLPXNVHHQMDNHKLW\NVHHQ
ODLWWDPLDSDQRVWXNVLD
1lLGHQSURMHNWLHQDLNDQDSllVLQWXWXVWXPDDQPRQHQDODQWXWNLMRLKLQRSHWWDMLLQMDRSLV
NHOLMRLKLQXVHLVVDHUL\OLRSLVWRLVVD7lWlNDXWWDO|\W\LP\|VNDNVLW\|QNDQQDOWDUDWNDLVH
YDQWlUNHll NLUMRLWXVSRUXNNDD MRLGHQ DYXOOD VDLQODDMHQQHWWXD RPDD PDDLOPDQNXYDDQL
SRLNNLWLHWHHOOLVHHQVXXQWDDQ.LLWRNVHW(PPDMD$QHWWHWHLGlQNDQVVDRQROOXWLORLGHRLGD
MlVHQWll2OHWWHRSHWWDQHHWPLQXOOHSDOMRQODDGXOOLVHQWXWNLPXNVHQWHNHPLVHVWlMDWHLGlQ
NDQVVD SDODYHHUDWHVVD RSLQ \PPlUWlPllQ HWWl WXWNLPXNVHQ WHNHPLQHQ YRL ROOD SDU
KDLPPLOODDQWRGHOODKDXVNDD-DNLLWRNVHWWHLOOH$UMDMD3HUWWXVLOOlLOPDQWHLGlQNDQVVD
Nl\W\MlNHVNXVWHOXMDROLVLQMXPLXWXQXWKXRPDWWDYDVWLLQVLQ||ULPlLVHPSllQPDDLOPDQNX
YDDQ(LVLOOlHWWlLQVLQ||ULHQPDDLOPDQNXYDROLVLMROODNLQODLOODYLDOOLQHQPXWWDSURMHNWLHQ

RQWRORJLVHQ SHUXVWDQ SRKWLPLQHQ MXXUL WHLGlQ NDQVVD RQ ROOXW PXNDYDOOD WDYDOOD PLHOWl
NXWNXWWDYDD
1lLGHQOLVlNVLROHQVDDQXWWXNHDMDNDQQXVWXVWDXVHDOWDPXXWDSRUXNDOWD$ONXDLNRLQD
5DNHQQXVWDORQ/VLLYHQSLHQ\ULW\NVLVWlNRRVWXYD\KWHLV|WDUMRVLLQQRVWDYDDYHUWDLVWXNHD
2OL KLHQRD W\|VNHQQHOOl VHOODLVWHQ LKPLVWHQ VHDVVD MRWND ROLYDW SllWWlQHHW RWWDD RKMDW
RPLLQ NlVLLQVl DVHWWDD WDYRLWWHHW NRUNHDOOH MD XVNRD LWVHHQVl -DWNRRSLQWRVHPLQDDULQ
SRUXNNDRQDXWWDQXWPLQXDNDVYDPDDQMDNHKLWW\PllQWXWNLMDQDMDUDNHQWDPLVWDORXGHQ
NDKYLKXRQHHQSRUXNNDS\V\YLQHVHNlYDLKWXYLQHMlVHQLQHHQRQHULW\LVHVWLORSSXUXWLVWXN
VHQDLNDQDPXLVWXWWDQXWOHLNLQODVNXOODDQHWWlYDNDYDWXWNLPXVHLYlOWWlPlWWlROHLNlYll
WXWNLPXVWD1lLGHQOLVlNVL3RKMRLV.DOHYDQ/HQWR3./U\QMlVHQLVW|DQVDLWVHHNLLWRNVHW
VLOOlWHLGlQDYXOODROHQMDNVDQXWSLWllOLSXQNRUNHDOODHOlPlQHULODLVWHQKDDVWHLGHQNHV
NHOOl
/RSXNVLKDOXDQNLLWWllYDQKHPSLDQLVLVDUXNVLDQLMDQLLWlOlKHLVLl\VWlYLlQLMRWNDRYDWDLQD
VLOORLQWlOO|LQN\V\QHHWPLWlYlLW|VNLUMDSURMHNWLOOHNXXOXX7XQWXXPXNDYDOWDNXQMRNXN\
V\\PLQXOOHWlUNHLVWlDVLRLVWDHLNlKDUPLVWXYDLNNDYDVWDXVRQ\OHHQVlYlKLQWllQ\OLSLWNl
-D YDOWDYDW NLLWRNVHWDQVDLWVHYDW P\|V YDLPRQL 5LLQD VHNl LKDQDWW\WWlUHPPH +XOGD MD
6HHOD7HLGlQNDQVVDWXQQHQDLQDROHYDQLMRVVDLQRQQLVWXQXWYDLNNHLYDWWXWNLPXNVHWMD
PXXWW\|KRPPDWPHQLVLNllQDLQDLKDQSXWNHHQ7HLGlQNDQVVDPDDLOPDQLKPHHOOLV\\
GHQMlQQlLO\RQSDUDVWD PLWlWLHGlQ VLOOlVLLQlHLYRLPHQQlSLHOHHQ YRLYDLQ RSSLD MD
RLYDOWDD
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54:KDWFUHDWHVYDOXHLQGHVLJQWDVNVRIFRQVWUXFWLRQSURMHFW
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%XLOGLQJ,QIRUPDWLRQ0RGHO
&RQFXUUHQW(QJLQHHULQJ
'HVLJQ±%LG±%XLOGWUDGLWLRQDOIRUPRIFRQWUDFWLQJ
,QWHJUDWHG'HVLJQ
,QWHJUDWHG3URMHFW'HOLYHU\
/HDQ&RQVWUXFWLRQ
3DUWLFLSDWRU\'HVLJQ
$*XLGHWRWKH3URMHFW0DQDJHPHQW%RG\RI.QRZOHGJH
6HUYLFH'RPLQDQW/RJLF
7HPSRUDU\PXOWLRUJDQLVDWLRQ
7RWDO4XDOLW\0DQDJHPHQW
7DUJHW9DOXH'HVLJQ
4XDOLW\)XQFWLRQ'HSOR\PHQW
1HW3URPRWHU6FRUH

/LVWRI3XEOLFDWLRQV
,

6DYRODLQHQ-.lKN|QHQ.1LHPL23RXWDQHQ-DQG9DULV(6WLUULQJWKHFRQ
VWUXFWLRQSURMHFWPDQDJHPHQWZLWKFRFUHDWLRQDQGFRQWLQXRXVLPSURYHPHQW3URFHGLD(FR
QRPLFVDQG)LQDQFH9ROSS

,,

/XQGVWU|P$6DYRODLQHQ-DQG.RVWLDLQHQ(&DVHVWXG\GHYHORSLQJFDPSXV
VSDFHVWKURXJKFRFUHDWLRQ$UFKLWHFWXUDO(QJLQHHULQJDQG'HVLJQ0DQDJHPHQW9RO
1RSS

,,,

6DYRODLQHQ-/XQGVWU|P$ .RVWLDLQHQ(1XLVDQFHLQFRPPXQLFDWLRQEHWZHHQ
IDFLOLW\XVHUVDQGEXLOGHU$ODQJXDJHEDUULHU:%&3URFHHGLQJV9ROXPH,,±

,9

6DYRODLQHQ-6DDUL$0lQQLVW|$ .lKN|QHQ.,QGLFDWRUVRIFROODERUDWLYHGH
VLJQPDQDJHPHQWLQFRQVWUXFWLRQSURMHFWV-RXUQDORI(QJLQHHULQJ'HVLJQDQG7HFKQRORJ\
9RO,VVXHSS

9

6DORYDDUD36DYRODLQHQ- 5RSR$3URMHFWLVDVSURMHFWGRHVHPHUJLQJPLFUR
DFWLYLWLHVDQGSOD\RQWRORJ\3URMHFW0DQDJHPHQW-RXUQDO5HYLVLRQVXEPLWWHG
!

$XWKRU¶VFRQWULEXWLRQVWRWKHSDSHUV
,

7KHDXWKRUZDVUHVSRQVLEOHIRUFRQGXFWLQJWKHUHVHDUFKDQGZURWHWKHPDQXVFULSWDVFRUUH
VSRQGLQJDXWKRU7KHGDWDZDVVWRUHGDQGPDQDJHGE\(OLVD9DULV7KHYLGHRGDWDZDVDQ
DO\VHGE\-HQQL3RXWDQHQ2WKHUFRDXWKRUVSURYLGHGYDOXDEOHFRPPHQWVDQGVXJJHVWLRQV
WRLPSURYHWKHSDSHU

,,

7KHDXWKRUVKDUHGUHVSRQVLELOLW\IRUSODQQLQJWKHUHVHDUFKDQDO\VLQJWKHGDWDDQGZULWLQJ
WKHSDSHUZLWKRWKHUFRDXWKRUV7KHDXWKRUFRQWULEXWHGE\DQDO\VLQJWKHGHVLJQSURFHVV
IURPWKHFRQVWUXFWLRQSURMHFWPDQDJHPHQW¶VSHUVSHFWLYHZKHUHDVWKHRWKHUFRDXWKRUVDQD
O\VHGWKHGHVLJQRXWFRPHIURPWKHHGXFDWLRQUHVHDUFK¶VSHUVSHFWLYH

,,, 7KHDXWKRUZDVUHVSRQVLEOHIRUZULWLQJWKHSDSHUDVFRUUHVSRQGLQJDXWKRU7KHFRPPXQLFD
WLRQWKHRU\VHFWLRQZDVZULWWHQE\(PPD.RVWLDLQHQDQG$QHWWH/XQGVWU|PSURYLGHGYDOXD
EOHFRPPHQWV7KHDQDO\VLVZDVFRQGXFWHGWRJHWKHUZLWKWKHFRDXWKRUV

,9 7KHDXWKRUSODQQHGWKHUHVHDUFKDQGJDWKHUHGWKHVXUYH\GDWDWRJHWKHUZLWK$QVVL0lQ
QLVW|7KHDXWKRUFRQGXFWHGWKHTXDOLWDWLYHDQDO\VLVFRQFHUQLQJWKHSURMHFW¶VSURFHVV7KH
VXUYH\GDWDZDVDQDO\VHGWRJHWKHUZLWK$QVVL0lQQLVW|7KHDXWKRUZURWHWKHPDQXVFULSW
DVFRUUHVSRQGLQJDXWKRU7KHFRDXWKRUVSURYLGHGYDOXDEOHFRPPHQWVDQGVXJJHVWLRQVWR
LPSURYHWKHSDSHU

9

7KHDXWKRUVKDUHGUHVSRQVLELOLW\IRUSODQQLQJWKHUHVHDUFKJDWKHULQJDQGDQDO\VLQJGDWD
DQGZULWLQJWKHSDSHUWRJHWKHUZLWKFRDXWKRUV7KHDXWKRU¶VUHVSRQVLELOLW\ZDVWRSURYLGH
WKHSHUVSHFWLYHRISURMHFWPDQDJHPHQWUHVHDUFKWRWKHDQDO\VLVZKHUHDVWKHRWKHUDXWKRUV
SURYLGHGWKHSHUVSHFWLYHRIOHDGHUVKLSUHVHDUFK3HUWWX6DORYDDUDDFWHGDVFRUUHVSRQGLQJ
DXWKRU



 ,QWURGXFWLRQ
 0RWLYDWLRQDQGEDFNJURXQG
7RRRIWHQWKHFRQVWUXFWLRQSURMHFWPDQDJHPHQWIDLOVWRUHFRJQLVHYDOXHDQGWKXVIDLOVDOVRLQYDOXH
GHOLYHU\ HJ.RVNHOD +RZHOO 7KHGLVVHUWDWLRQLVEDVHGRQDVWXG\RQKRZFROODERUDWLYH
GHVLJQPDQDJHPHQWFRXOGHQKDQFHTXDOLW\RIGHVLJQLQDFRQVWUXFWLRQSURMHFW$VH[SODLQHGEHORZ
FROODERUDWLRQLVDSURPLVLQJZD\WRLPSURYHERWKTXDOLW\DQGSURGXFWLYLW\RIFRQVWUXFWLRQSURMHFWV
,QUHFHQWGHFDGHVUHODWLRQDOFRQWUDFWIRUPVOLNHLQWHJUDWHGSURMHFWGHOLYHU\ ,3' DQGDOOLDQFHFRQ
WUDFWLQJKDYHEHHQLQWURGXFHGLQYDULRXVPDUNHWDUHDV .HQWDQG%HFHULF*HUEHU 5HODWLRQDO
FRQWUDFWLQJSXUVXHVWRFDSWXUHEHQHILWVIURPLQWHQVHFROODERUDWLRQDQGLWFDQEHXQGHUVWRRGDVD
FRXQWHUIRUFH WR WKH WUHQG RI RXWVRXUFLQJ DQG FKRSSLQJ GHOLYHULHV LQWR HYHUVPDOOHU VXEFRQWUDFWHG
HQWLWLHV,QUHODWLRQDOFRQWUDFWLQJWKHLGHDLVWRHQVXUHPXWXDOFRRSHUDWLRQE\JDWKHULQJWKHSURMHFW
WHDPDVHDUO\DVSRVVLEOHDQGXWLOLVLQJWKHNQRZKRZRIERWKGHVLJQHUVDQGFRQWUDFWRUVWRILQGWKH
EHVWSRVVLEOHVROXWLRQWRHYHU\XSFRPLQJSUREOHP LELG 7KLVVKLIWRIDWWLWXGHWRZDUGFROODERUDWLRQLV
TXLWHUHFHQWDQGWKXVSURYLGHVQHZSKHQRPHQDWRUHVHDUFK
7KHVWDUWLQJSRLQWRIUHODWLRQDOFRQWUDFWLQJLVDFRPPHUFLDODJUHHPHQWZKHUHVKDULQJERWKWKHULVNV
DQGWKHSURILWVRIWKHSURMHFWLVVWDWHG7KLVIRUPVWKHOHJDOEDVLVRIWKHSURMHFWPDQDJHPHQWDQGDV
WKHEDVLVLVTXLWHGLIIHUHQWIURPWKHWUDGLWLRQDOGHVLJQELGEXLOG '%% FRQWUDFWLQJDOVRWKHPDQDJH
PHQWV\VWHPPXVWEHGHYHORSHGWRPHHWWKHFKDQJHGFRPPHUFLDOWHUPV 'DYLVDQG/RYH 7R
ILOOWKLVJDSPDQDJHULDOFRQFHSWVVXFKDVOHDQFRQVWUXFWLRQ /& LQWHJUDWHGGHVLJQ ,' DQGFRQFXU
UHQWHQJLQHHULQJ &( KDYHHPHUJHG+RZHYHUWKHVHDUHRQO\SDUWLDOVROXWLRQVDQGGRQRWDSSO\
WKHIXOOSRWHQWLDORIFROODERUDWLRQ
6LQFHWKHVLGHRORJLHVVXFKDVUHODWLRQVKLSPDUNHWLQJ *U|QURRV FRFUHDWLRQ 3UDKDODG
DQG5DPDVZDP\ DQGVHUYLFHGRPLQDQWORJLF 6'/  9DUJRDQG/XVFK KDYHHPHUJHG
LQWKHEXVLQHVVOLWHUDWXUHWKDWKDYHFODLPHGWRSURYLGHDJDPHFKDQJLQJHGJHLQFRPSHWLWLRQ7KHVH
LGHRORJLHV HPEUDFH IRFXVLQJ RQ WKH FXVWRPHU YDOXH ZLWK GHHSHQLQJ UHODWLRQVKLS LQVWHDG RI PHUH
WUDQVDFWLRQ7KLVPHDQVWKDWWKHSURGXFWLWVHOILVQRWLPSRUWDQW7KHLPSRUWDQWDVSHFWLVWKHVHULHVRI
HYHQWVLQFXVWRPHUUHODWLRQVKLSV7KLVGHILQLWLRQVKLIWVWKHIRFXVIURPPDUNHWYDOXHLQWRYDOXHLQXVH
DVWKHYDOXHLVQRORQJHUVHHQDVHPEHGGHGWRWKHSURGXFWLWVHOIEXWWKHDELOLW\WRXWLOLVHLW 9DUJR
/XVFK   7KH YDOXHSHUVSHFWLYH LVSUHVHQW LQ WKH OHDQ FRQVWUXFWLRQ LGHRORJ\ OLNH LQ WKH 7)9
WKHRU\ .RVNHOD +RZHYHUWKHLGHRORJ\LWVHOIKDVEHHQSURGXFWLRQIRFXVHG 7KHUHIRUHWKH
PDQDJHULDOSUDFWLFHVRIWKHGHVLJQSURFHVVPXVWEHUHVHDUFKHGWRUHDFKIXOOFRPSHWLWLYHSRWHQWLDORI
YDOXHPDQDJHPHQW0RUHRYHUWKHSUDFWLFHVVKRXOGEHGHYHORSHGZLWKKLJKOHYHODVSLUDWLRQWRPDNH
WKHFXVWRPHUVQRWLFHWKHGLIIHUHQFH



7KHWUDGLWLRQRITXDOLW\HQJLQHHULQJVWDWHVWKDWWUXHGHYHORSPHQWLVVXFKZKHUHWKHFKDQJHVLQSUR
FHVVHVUHVXOWLQVLPXOWDQHRXVO\LPSURYHGTXDOLW\DQGSURGXFWLYLW\ 'HPLQJ 7KHUHDUHVRPH
VWXGLHVWKDWH[DPLQHWKHFRFUHDWLRQLQWKHFRQWH[WRIFRQVWUXFWLRQLQGXVWU\ HJ6LYXQHQ EXW
PRUHHPSLULFDOVWXGLHVRISURFHVVGHYHORSPHQWDUHQHHGHGWREHWWHUXQGHUVWDQGWKHSRWHQWLDOLPSOL
FDWLRQVRIXVHUFHQWULFDQGFROODERUDWLYHZD\VRIZRUNLQJ7KLVGLVVHUWDWLRQFRQWULEXWHVWRWKHOLWHUD
WXUHFOXVWHUVRI GHVLJQ PDQDJHPHQWDQGTXDOLW\HQJLQHHULQJ LQ FRQVWUXFWLRQSURMHFWVE\ SURYLGLQJ
LQVLJKWWRWKHFROODERUDWLYHPDQDJHPHQWPHWKRGVZLWKDFDVHVWXG\DSSURDFK

 5HVHDUFKSUREOHP
7KHDLPRIWKLVZRUNLVWRXQGHUVWDQGWKHUROHDQGSRWHQWLDORIFROODERUDWLYHGHVLJQPDQDJHPHQWLQ
FRQVWUXFWLRQSURMHFWV7KHUHVHDUFKUHFRJQLVHV:KLWWLQJWRQ¶V  DVVXPSWLRQZKLFKGLYLGHV
EXVLQHVVVWUDWHJ\VWXGLHVLQWRWZRPDLQTXHVWLRQVZLWKHTXDOLPSRUWDQFH+LVILUVWPDLQTXHVWLRQLV
µZKHUH WKH VWUDWHJLHV VKRXOG JR¶ DQG WKH VHFRQG LV µKRZ WR JHW WKHUH¶ 7KH GLVVHUWDWLRQ KDV WZR
UHVHDUFK TXHVWLRQVSHUWDLQLQJWR WKHPDQDJHPHQWRI FROODERUDWLYHGHVLJQSURFHVVLQFRQVWUXFWLRQ
SURMHFWV7KHILUVWRQHLVDGGUHVVHGWRWKHSXUSRVHRIDFRPSDQ\RUDSURMHFWDQGLWVHWVIRFXVRQD
SURGXFWRUDVHUYLFH7KHVHFRQGTXHVWLRQVHWVIRFXVRQKRZWRSURGXFHWKHSURGXFWRUVHUYLFHLH
VHWVIRFXVRQSURFHVVXDOLVVXHV
:LWKWKHILUVWUHVHDUFKTXHVWLRQWKHµZKHUH¶TXHVWLRQLVUHVKDSHGLQWRWKHFRQWH[WRIWKLVGLVVHUWDWLRQ
,QIRUPLQJWKHUHVHDUFKTXHVWLRQLWLVDVVXPHGDFFRUGLQJWR9DUJRDQG/XVFK  WKDWWKHSXU
SRVHRIDQ\VHUYLFHRUSURGXFWLVWRSURYLGHVNLOOVDQGFRPSHWHQFHVWREHQHILWVRPHRQHHOVHDQGJHW
FRPSHQVDWLRQIRULW7KHEHQHILWLQVHUYLFHGRPLQDQWORJLF 9DUJR /XVFK LVYLHZHGDVYDOXH
LQXVHLQVWHDGRIYDOXHHPEHGGHGLQWRSK\VLFDODUWHIDFWV3UDKDODGDQG5DPDVZDP\  VKDUH
WKLVYLHZDVWKH\HPEUDFHWKHXVHUSDUWLFLSDWLRQLQYDOXHGHWHUPLQDWLRQ7KH\DUJXHWKDWLQFRFUHD
WLRQH[SHULHQFHVYDOXHLVFRFUHDWHGE\WKHFOLHQWDQGWKHFRPSDQ\7KXVWKHSXUSRVHRIWKHGHVLJQ
WDVNVKRXOGQRWEHXQGHUVWRRGDVPHUHO\WU\LQJWRSURGXFHGHVLJQGRFXPHQWVEXWXVLQJRQH¶VSUR
IHVVLRQDOH[SHUWLVHWREHQHILWVRPHRWKHUVWDNHKROGHULQDFKDLQRIYDOXHFUHDWLQJHYHQWV
7KH54VWXGLHVYDOXHFUHDWLRQLQGHVLJQLQJWDVNV,QWKLVGLVVHUWDWLRQWKHFRQFHSWRIYDOXHLVXQ
GHUVWRRGDFFRUGLQJWRWKH*U|QURRVDQG9RLPD  GHILQLWLRQLQZKLFK YDOXHLVGHWHUPLQHGDV
YDOXHLQXVHZKLFKLVFUHDWHGE\XVHUZKHQXVLQJDSURGXFW7KHUHIRUHWKH54VWXGLHVWKHGHVLJQ
WDVNVIURPWKHXVHU¶VSHUVSHFWLYH7KHGHVLJQWDVNVZKLFKDUHXVXDOO\LPSOHPHQWHGE\GHVLJQHUDUH
QRZH[DPLQHGLQOLJKWRIXVHUSHUFHSWLRQLHZKDWXVHUH[SHFWVWRKDSSHQLQGHVLJQWDVNV
54:KDWFUHDWHVYDOXHLQFRQVWUXFWLRQSURMHFWGHVLJQWDVNV"
:LWKWKHVHFRQGUHVHDUFKTXHVWLRQWKHIRFXVVKLIWVIURPWKHRXWFRPHRIWKHSURMHFWWRWKHSHUVSHF
WLYHRIZKDWVKRXOGKDSSHQLQSUDFWLFHZLWKLQWKHGHVLJQSURFHVV7KHIRFXVLVOLPLWHGWRWKHGHVLJQ
WDVNVDOWKRXJKWKHRWKHUSHUVSHFWLYHVOLNHSURGXFWLRQRUWHQDQWRZQHUUHODWLRQVKLSDUHUHJDUGHGLQ



FDVHWKH\DUHFRQQHFWHGWRGHVLJQLQJ0DQ\UHVHDUFKHUVKDYHQRWHGWKDWWKHUHDUHVHYHUDOSUREOHP
DWLFLVVXHVLQWKHGHVLJQSURFHVVDQGWKDWYDULRXVHIIRUWVKDYHEHHQPDGHWRLPSURYHWKLQJV HJ
6DFNVHWDO.HQWDQG%HFHULF*HUEHU.SDPPDHWDO 0DQ\RIWKHVHHIIRUWVVHHN
EHQHILWVIURPLQWHQVLI\LQJFRRSHUDWLRQEHWZHHQVWDNHKROGHUVSUHVHQWLQJSURPLVLQJZD\VRIZRUNLQJ
LQ FROODERUDWLYH PDQQHU +RZHYHU UHVHDUFK DPRQJWKHVH HPHUJHG ZD\V KDV EHHQ IUDFWLRQHG DV
HDFKDSSOLFDWLRQLVPHDQWWRVHUYHHLWKHURQHSKDVHRIDSURMHFWRUDUDWKHUOLPLWHGQXPEHURIVWDNH
KROGHUV¶SRLQWVRIYLHZ7KLVVXJJHVWLRQLVHODERUDWHGIXUWKHULQFKDSWHU 7KHRU\ DQGRQHRIWKH
NH\LVVXHVLVWRJDLQXQGHUVWDQGLQJRIWKHPHFKDQLVPWKDWHQDEOHVJDLQLQJEHQHILWIURPFROODERUDWLRQ
7KHUHIRUHVXFKUHVHDUFKLVQHHGHGWKDWZRXOGFRPELQHWKHXQGHUVWDQGLQJRIWKHHVVHQFHRIFROODE
RUDWLRQLQGHVLJQSURFHVVHVDQGVHWJXLGHOLQHVIRUPDQDJHPHQW
7KH54WDNHVDPDQDJHULDOVWDQFHE\WDNLQJSURMHFWWHDP¶VSHUVSHFWLYH7KHSURMHFWWHDPLQFOXGHV
VHYHUDOVWDNHKROGHUVOLNHGHVLJQHURIYDULRXVGLVFLSOLQHVFRQWUDFWRUVDQGRIFRXUVHWKHSURMHFWPDQ
DJHU$VWKHSURMHFWWHDP LV DFWLQJ DV WKHSURGXFHU DSURGXFW WKHXSFRPLQJSUHPLVHV WKH WHUP
TXDOLW\LVXVHGLQVWHDGRIYDOXH7KHVWXGLHGVXEMHFWVDUHFROODERUDWLRQEHWZHHQWKHVHVWDNHKROGHUV
FROODERUDWLRQ EHWZHHQ WKHSURMHFW WHDP DQG XVHU JURXS DQG FROODERUDWLRQ EHWZHHQGLIIHUHQW XVHU
JURXSV7KHGDWDLVVXSSRVHGWRH[LVWLQWKHLQWHUDFWLRQVEHWZHHQWKHVHVWDNHKROGHUVDQGWKHTXDOLW\
RIWKHLQWHUDFWLRQVLVDIIHFWHGE\WKHPDQDJHPHQWRIWKHZD\VRIZRUNLQJ
54+RZVKRXOGWKHFROODERUDWLYHZD\VRIZRUNLQJEHPDQDJHGWRHQKDQFHTXDOLW\RIGHVLJQ
LQDFRQVWUXFWLRQSURMHFW"
7KH SRVLWLRQLQJ RI WKH UHVHDUFK TXHVWLRQV LV SUHVHQWHG LQ )LJXUH  (YHQ WKRXJK WKH:KLWWLQJWRQ
 FKDUWKDVEHHQXVHGDVDEDVLVQHLWKHURQHRIWKHUHVHDUFKTXHVWLRQVSXUHO\ILWVWRWKHSUH
GHWHUPLQHGILHOGV+RZHYHUWKHFKDUWFODULILHVHDFKUHVHDUFKTXHVWLRQ¶VSRVLWLRQLQUHODWLRQWRSUDF
WLFDOVWDQFH7KHILUVWUHVHDUFKTXHVWLRQVHWVIRFXVRQWKHWDVNDQGFKRLFHVRILQGLYLGXDOGHVLJQHU
DQGWKHUHIRUHLWDGGUHVVHVWKHLQWHUHVWRQDPDQDJHULDOOHYHO7KHIRFXVLVHTXDOO\DGGUHVVHGLQKRZ
WKHGHVLJQHURUPDQDJHUFRPHVWRWKHGHFLVLRQDVLQZKHUHWKHGHFLVLRQZLOOOHDG7KHVHFRQGUH
VHDUFKTXHVWLRQIRFXVHVRQKRZVLQJOHDFWLRQVRUHYHQWVRIFROODERUDWLRQFDQEHFRQQHFWHGDQGOHG
DVDSURFHVV7KHµVLQJOHDFWLRQVDQGHYHQWV¶SDUWLVUHODWHGWRWKHPDQDJHULDOOHYHOLVVXHVEXWWKHUH
LVDOVRDUHODWLRQWRWKHRUJDQLVDWLRQDOOHYHOLVVXHVDVSURFHVVPDQDJHPHQWLVPHDQWWRDIIHFWWKH
SURMHFWRUJDQLVDWLRQDVDZKROH



)LJXUH3RVLWLRQLQJRIWKHUHVHDUFKTXHVWLRQV DGRSWHGIURP:KLWWLQJWRQ 

7KLVSRVLWLRQLQJLVDOLJQHGZLWK:KLWWLQJWRQ¶V  HPSKDVLVRQWKHSUDFWLFDOSHUVSHFWLYHRQVWUDW
HJ\DQGPDQDJHPHQWVWXGLHVDQGSURMHFWPDQDJHPHQWUHVHDUFKHUVKDYHDOVRZLGHO\DGRSWHGWKLV
HPSKDVLV %ORPTXLVWHWDO6DJHHWDO:LOOLDPV 

 5HVHDUFKSURFHVVDQGVWUXFWXUH
7KHUHVHDUFK SURFHVVIROORZV WKHORJLFRI LQGXFWLYH WKHRU\EXLOGLQJ ZKLFK LVD UHFRPPHQGHGDS
SURDFKLQFDVHVWXGLHV (LVHQKDUGW ,QLQGXFWLYHWKHRU\EXLOGLQJWKHSXUSRVHLVWRILQGXQGHU
VWDQGLQJRXWVLGHWKHFXUUHQWWKHRULHVDQGWKHUHIRUH WKHVHTXHQFHRIWKHDFWLRQVLVGLIIHUHQWFRP
SDUHGWRWKHGHGXFWLYHDSSURDFK7KHFRPPRQVHTXHQFHRIDFWLRQVLQLQGXFWLYHUHDVRQLQJLVWKDW
DIWHUWKHUHVHDUFKTXHVWLRQVKDYHEHHQGHILQHGDVLPXOWDQHRXVSURFHVVRIERWKGDWDFROOHFWLRQDQG
DQDO\VLVEHJLQV7KHOLWHUDWXUHUHYLHZLVLQLWLDWHGDIWHUJHWWLQJSUHOLPLQDU\XQGHUVWDQGLQJRIWKHVRFLDO
FRQWH[WDQGWKHSHUFHSWLRQVRIWKHUHVHDUFKSDUWLFLSDQWVE\DQDO\VLQJWKHGDWD7KLVLVGXHWRDYRLG
DQFHRIDSUHGHWHUPLQHGWKHRUHWLFDOEDVLV 6DXQGHUVHWDO
7KLVVHFWLRQSUHVHQWVWKHVFKHGXOHRIWKHGDWDFROOHFWLRQDQGWKHDQDO\VLVWKDWDUHLQWHUODFHGWRIRUP
DSURFHVVIRULQGXFWLYHUHDVRQLQJ7KHORJLFRIWKHDQDO\VLVLVGLVFXVVHGLQFKDSWHU
7KHUHVHDUFKSURFHVVLVSUHVHQWHG LQILJXUH ,WLOOXVWUDWHVKRZWKHFROOHFWLRQRIHPSLULFDOGDWDLV
FRQQHFWHGWRHDFKSDSHU)LUVWIRXUFDVHVDUHVHOHFWHG ,QSDSHU, EDVHGRQWKHRUHWLFDOVDPSOLQJ



DQGWKHQDQDO\VLVLVFDUULHGRXWDORQJZLWKDGGLWLRQDOGDWDDFTXLULQJIURPDQRWKHUWZRFDVHV)RXURI
WKHSDSHUV SDSHUV,,9 DUHZULWWHQDVZLWKLQFDVHDQDO\VLVDQGWKHVHDUFKIRUFURVVFDVHSDWWHUQV
DQGWKHVKDSLQJRIWKHK\SRWKHVHVDUHSUHVHQWHGLQWKLVVXPPDU\(LVHQKDUGW  URDGPDSIRU
LQGXFWLYHWKHRU\EXLOGLQJVXJJHVWVILQDOLVLQJWKHUHVHDUFKE\VHHNLQJVXSSRUWLYHDQGFRQIOLFWLQJSHU
VSHFWLYHIRUPDEURDGUDQJHRIOLWHUDWXUH&KDSWHUWKHRUHWLFDOEDFNJURXQGSURYLGHVLQVLJKWLQWR
WKHWKHRULHVXVHGWRDVVHVVYDOLGLW\DQGJHQHUDOLVDELOLW\RIWKHLQGXFHGFRQFOXVLRQV

)LJXUH5HVHDUFKSURFHVV

7KHGDWDFRQVLVWVRIWKHSURMHFWGRFXPHQWDWLRQRIVPDOOUHQRYDWLRQSURMHFWV FDVHV ,QHDFKFDVH
VRPHH[SORUDWLYHPDQDJHPHQWSUDFWLFHVZHUHSLORWHG3DSHU,H[DPLQHVFRFUHDWLRQLQIRXUFDVHV
7KHSXUSRVHRISDSHU,ZDVWRUHFRJQLVHWKHSRWHQWLDORIFRFUHDWLRQLQFRQVWUXFWLRQSURMHFWVDQGWR
JHWDJUDVSRIWKHVXEMHFW3DSHU,,LQFOXGHVDQLQGHSWKVWXG\RIFDVHWRJDLQDGGLWLRQDOXQGHU
VWDQGLQJRIKRZHQKDQFHGXVHUSDUWLFLSDWLRQVKDSHVWKHSURMHFWREMHFWLYHVDQGDIIHFWVSURMHFWPDQ
DJHPHQW7KH PDWHULDOSURGXFHGLQ FRFUHDWLRQ VHVVLRQVLQ WKHEHJLQQLQJRIWKHSURMHFWKDVEHHQ



DQDO\VHGDQGFRPSDUHGWRWKHUHVXOWVRIWKHXVHUVDWLVIDFWLRQVXUYH\,Q3DSHU,,,FDVHLVVWXGLHG
IXUWKHUIURPWKHSHUVSHFWLYHRIFRPPXQLFDWLRQ&RPPXQLFDWLRQKLQGUDQFHVDUHVWXGLHGE\H[DPLQLQJ
WKHGLIIHUHQWIRFXVHVRIFRQVWUXFWLRQSURIHVVLRQDOVDQGXVHUVLQFRPPXQLFDWLRQDOPDWWHUV
7RJHWKHU3DSHUV,,DQG,,,IRUPDQLQGHSWKDQDO\VLVRIFDVHDQGZLWKWKHFRPSDUDWLYHDQDO\VLVRI
FDVHV LQ3DSHU, WKH\KDYHLQIOXHQFHGWKHVHWXSRIFDVHVDQG)RUFDVHEHVWSUDFWLFHVRI
SDUWLFLSDWLRQDQGPDQDJHPHQWSURFHGXUHVZHUHSLFNHGXSWKDWZHUHUHFRJQLVHGLQFDVHVDQG
IRUFDVHQHZPDQDJHULDODSSURDFKHVWRRYHUFRPHWKHH[LVWLQJKLQGUDQFHVKDYHEHHQGHYHORSHG
2QHRIWKRVHQHZDSSURDFKHVZDVGLYLGLQJWKHLPSOHPHQWDWLRQRIWKHSURMHFWLQWRWZRSKDVHVDQG
KDYLQJDVDWLVIDFWLRQVXUYH\SHULRGLQEHWZHHQ OLJKWHUJUH\SHULRGLQ)LJXUH 7KLVZD\WKHUHZDV
DFKDQFHIRUWKHVXUYH\UHVXOWVWRLQIOXHQFHWKHSURMHFWRXWFRPH
7KHUHIRUHWKHVWUXFWXUHRIWKHUHVHDUFKKDVEHHQLWHUDWLYH7KHUHVHDUFKSURMHFWKDVH[SORUHGPXO
WLSOH QRYHODSSURDFKHV DQG DVVHVVHGWKHLU SURVDQG FRQV %RWK 3DSHUV ,9 DQG 9 GHVFULEH WKHVH
QRYHODSSURDFKHV LQ D VFLHQWLILF PDQQHU3DSHU ,9GHVFULEHV WKH HVVHQFH RI FROODERUDWLRQIURPD
PDQDJHULDOSHUVSHFWLYHE\XVLQJGDWDFROOHFWHGIURPFDVH,WSXUVXHVWRGHOLYHUXQGHUVWDQGLQJRQ
KRZDQLQGLYLGXDOPDQDJHUFRXOGREVHUYHWKHOHYHORIFRRSHUDWLRQRUFROODERUDWLRQLQKLVKHUSURMHFW
WHDP3DSHU9GHVFULEHVWKHOLYHGH[SHULHQFHLQFRQVWUXFWLRQSURMHFWPDQDJHPHQW,WGHVFULEHVKRZ
LQFDVHWKHGHVLJQGHFLVLRQVHPHUJHGLQWKHGLDORJXHEHWZHHQGHVLJQHUVDQGXVHUV7KHSXUSRVH
RI3DSHU9LVWRZLGHQXQGHUVWDQGLQJRIWKHPHDQLQJRIWKHGHVLJQSURFHVVDQGGHPRQVWUDWHWKDWLW
LVPRUHWKDQMXVWFKRLFHVRIVSDFHGLPHQVLRQVDQGPDWHULDOVIRUWKHFRQVWUXFWLRQ

 5HVHDUFKSKLORVRSK\DQGDSSURDFK
7KHUHVHDUFKSKLORVRSK\RIWKLVGLVVHUWDWLRQUHOLHVRQLQWHUSUHWLYLVP 6DXQGHUVHWDOS 
'XULQJ WKH UHVHDUFKSURFHVV V\VWHPDWLFDO VHOHFWLRQV ZHUH PDGH WKDWKDYH IROORZHG LQWHUSUHWLYLVW
SKLORVRSK\LQERWKRQWRORJ\DQGHSLVWHPRORJ\7KHFRPELQDWLRQRITXDOLWDWLYHDQGTXDQWLWDWLYHPHWK
RGVXVHGLQWKHDQDO\VHVLVGHVFULEHGLQFKDSWHU
,Q WKHILUVW SDSHU WKH LQWHUSUHWLYLVWSKLORVRSK\ LVSUHVHQW LQ WKH ZD\ WKH FRQWLQXRXV LPSURYHPHQW
VSKHUH 'HPLQJ6KHZKDUW LVDSSOLHGLQWKHVWDNHKROGHUPDQDJHPHQWRISURMHFW )LJXUH
 $QRQWRORJLFDOFKRLFHZDVPDGHWRUHO\RQVXEMHFWLYLVPDVLWZDVGHFLGHGWKDWWKHSKHQRPHQRQ
RISURMHFWPDQDJHPHQWZRXOGEHH[DPLQHGE\ORRNLQJDWLQWHUDFWLRQVEHWZHHQVWDNHKROGHUVLH³FRQ
VHTXHQWDFWLRQVRIVRFLDODFWRUV´ 6DXQGHUVHWDO 



)LJXUH&RQWLQXRXVLPSURYHPHQWDSSOLHGWRVWDNHKROGHUPDQDJHPHQWLQSURMHFW 3DSHU,

,Q3DSHU,PXOWLSOHGDWDVRXUFHVZHUHSUHVHQWHG7KHGDWDVRXUFHVZHUHFODVVLILHGE\RQWRORJ\DQG
HSLVWHPRORJ\ )LJXUH $IWHUZULWLQJSDSHU,WKHDXWKRUFKRVHWKHGDWDVRXUFHVLQWKHXSSHUULJKW
FRUQHULQ)LJXUHDVSULPDU\GDWDVRXUFHV PHHWLQJPHPRVZRUNVKRSRXWSXWVDQGXVHUVDWLVIDFWLRQ
VXUYH\V 7KHHSLVWHPRORJLFDOFKRLFHZDVPDGHWRIRFXVRQGDWDWKDWZRXOGWHOOWKHPRVWDERXWWKH
LQWHUDFWLRQVEHWZHHQWKHVWDNHKROGHUUROHVLHVRFLDODFWRUVDQGZRXOGEHWKHPRVWLQWHUHVWLQJIURP
WKHSHUVSHFWLYHRIFROODERUDWLYHGHVLJQPDQDJHPHQW7KLVGHFLVLRQFDQDOVREHYLHZHGDVDQD[LR
ORJLFDOFKRLFHDVWKHUHVHDUFKHUYDOXHVFROODERUDWLYHGHVLJQPDQDJHPHQWDVWKHPRVWLQWHUHVWLQJ
UHVHDUFKVXEMHFW



)LJXUH 'DWDDYDLODEOHLQWKHSURMHFWFODVVLILHGE\RQWRORJ\DQGHSLVWHPRORJ\

7KHDSSOLHGLWHUDWLYHUHVHDUFKSURFHVV (LVHQKDUGW LPSOLHVLQGXFWLYHDSSURDFKDOWKRXJKWKH
SURFHVVFRQWDLQVSKDVHVLQZKLFKWKHREVHUYDWLRQVDUHFRPSDUHGWRWKHSDWWHUQVIRXQGLQH[LVWLQJ
OLWHUDWXUH,QWKHEHJLQQLQJWKHUHZDVQRK\SRWKHVLVWRWHVWDQGWKHUHVHDUFKZDVMXVWVWLUULQJ DV
WKHWLWOHRI3DSHU,VD\V SUDFWLFHVRISURMHFWPDQDJHPHQWZLWKDFRXSOHRIQHZLGHDV$IWHUWKHILUVW
IRXUFDVHVVRPHKLQGUDQFHVZHUHHPHUJLQJEXWDOVRVRPHSRVLWLYHHIIHFWVDQGLQFDVHVDQGLW
ZDVSRVVLEOHWRFUHDWHVXFKDSURMHFWHQYLURQPHQWDQGGDWDFROOHFWLRQWKDWSURYLGHGDGGLWLRQDOLQIRU
PDWLRQWRWKHUHVHDUFKHGVXEMHFWV,Q3DSHUV,9DQG9WKHHPSLULFDOGDWDLVFRPSDUHGWRWKHSUH
GHWHUPLQHGSDWWHUQVDQGKHQFHWKHDSSURDFKPD\VHHPGHGXFWLYHLIRQO\DVLQJOHSDSHULVLQYHVWL
JDWHG+RZHYHUWKLVLVDSDUWRIWKHSURFHVVWKDWLQLWLDOO\UHFRJQLVHGWKRVHSDWWHUQVLQDQLQGXFWLYH
PDQQHUDQGWKHUHIRUHWKHZKROHSURFHVVLVFRQVLGHUHGLQGXFWLYH
7KHLQGXFWLYHDSSURDFKKDVEHHQVHHQVXLWDEOHIRUVWXG\LQJFROODERUDWLYHZD\VRIZRUNLQJLQFRQ
VWUXFWLRQSURMHFWVZKHUHVXFKZD\VRIZRUNLQJKDYHEHHQLQHPHUJHQWVWDJHZKLOHWKLVUHVHDUFKKDV
EHHQFRQGXFWHG,IWKHVXEMHFWZRXOGKDYHEHHQZD\VRIZRUNLQJLQSURPLQHQWVWDJHWKHGHGXFWLYH
DSSURDFKFRXOGKDYHEHHQFRQVLGHUHGDVDQRSWLRQEXWWRREWDLQNQRZOHGJHDERXWHPHUJHQWSKH
QRPHQDWKHLQGXFWLYHDSSURDFKZDVVHOHFWHGWRSURGXFHGHVFULSWLYHXQGHUVWDQGLQJ

 2XWOLQHRIWKHFDVHV
7KHFDVHVZHUHVPDOOUHQRYDWLRQSURMHFWVLQYDULRXVXQLYHUVLWLHVLQ)LQODQG,QWKHVWXG\VPDOOSUR
MHFWV ZHUH SUHIHUUHG EHFDXVH WKH DLP ZDV WR LQFOXGH SURMHFWV WKDW FRXOG EH REVHUYHG GXULQJ WKH



ZKROHWLPHVSDQRIWKHSURMHFW,WZDVDQWLFLSDWHGWKDWWKHVHOHFWHGSURMHFWVZRXOGODVWOHVVWKDQD
\HDULQWRWDO7KHRWKHULPSRUWDQWFULWHULDZDVWRKDYHSURMHFWVLQZKLFKWKHXVHUVZHUHSUHVHQWIURP
WKHEHJLQQLQJDQGLQWKDWVHQVHWKHOHDUQLQJHQYLURQPHQWUHWURILWVRIIHUHGDSSOLFDEOHWHVWHQYLURQ
PHQW
&DVH  ZDV DQ DXGLWRULXP UHWURILW LQ 2XOX )LQODQG 7KH SXUSRVH RI WKH SURMHFW ZDV WR UHQHZWKH
OD\RXWDQGHTXLSPHQWRIDQROGDXGLWRULXPWRFUHDWHQHZKLJKWHFKOHDUQLQJIDFLOLWLHVDQGWREHWWHU
HQDEOH JURXS ZRUNLQJ $IWHU WKH SURMHFW WKH DXGLWRULXP LQFOXGHGJURXS ZRUNLQJ WHUUDFHV PXOWLSOH
VLGHGLVSOD\VFUHHQVDQGZLUHOHVVYLGHRWUDQVIHUFDSDELOLWLHV&ROODERUDWLYHGHVLJQZDVLQWURGXFHG
WRWKHSURMHFWWHDPZLWKDVPDOOVFDOHLQWHUYHQWLRQHDUO\LQWKHSURMHFW
&DVH  ZDV D UHQRYDWLRQ RI ODQJXDJH OHDUQLQJIDFLOLWLHV LQ WKH 8QLYHUVLW\ RI (DVWHUQ)LQODQG 7KH
SUHPLVHVLQFOXGHGWZRFODVVURRPVDQGDIHZRWKHUVSDFHVVXFKDVWKHFRUULGRULQIURQWRIWKHFODVV
URRPV7KHSURMHFWNLFNHGRIIZLWKWKUHHGD\VRISDUWLFLSDWRU\GHVLJQZRUNVKRSVZKLFKZHUHLQWHQVLYH
FRFUHDWLRQVHVVLRQV7KHSDUWLFLSDWRU\GHVLJQSURFHVVIRUJHGDQHZGHVLJQIRUWKHSUHPLVHVDQG
WKHWHFKQLFDOGHVLJQVZHUHGUDZQDFFRUGLQJWRWKDWGHVLJQ$SDUWIURPWKHSDUWLFLSDWRU\NLFNRIIGH
VLJQZRUNVKRSVWKHSURMHFWZDVPDQDJHGLQWUDGLWLRQDOPDQQHU
,Q FDVHD OXQFKUHVWDXUDQWZDVPRGLILHG LQWRDPXVLFOHDUQLQJHQYLURQPHQWLQWKH8QLYHUVLW\RI
-\YlVN\Ol)LQODQG7KHSUHPLVHVDUHORFDWHGRQWKHILUVWIORRURIWKHPXVLFHGXFDWLRQEXLOGLQJ0XVLFD
ZKHUHWKHUHDUHVHYHUDORUGLQDU\FODVVURRPVDQGWKHUHIRUHLWZDVGHFLGHGWRFUHDWHDQHZNLQGRI
OHDUQLQJHQYLURQPHQW7RHQDEOHWKLVFRQFHSWGHVLJQZDVFDUULHGRXWDVDSDUWLFLSDWRU\GHVLJQSUR
FHVVODVWLQJGD\V$IWHUWKHFRQFHSWGHVLJQSKDVHFROODERUDWLYHGHVLJQFRQWLQXHGE\LQWHUGLVFLSOL
QDU\PHHWLQJVDQGRWKHUVHVVLRQVXQWLOWKHGHVLJQVZHUHUHDG\IRUFRQWUDFWELGGLQJ7KHPDQDJH
PHQWVW\OHZDVFKDQJHGWRWUDGLWLRQDOPDQDJHPHQWDIWHUWKHFRQVWUXFWLRQSKDVHEHJDQ
&DVHLQFOXGHGOHDUQLQJHQYLURQPHQWHQKDQFHPHQWVLQWZRVHSDUDWHEXLOGLQJVLQWKH8QLYHUVLW\RI
7XUNX7KHLGHDZDVWRFUHDWHSODFHVIRULQIRUPDOOHDUQLQJDQGJURXSZRUNV7KHFRFUHDWLYHGHVLJQ
ZDVQHHGHGEHFDXVHLQERWKEXLOGLQJV(GXFDULXPDQG6FKRRORI(FRQRPLFVWKHUHQRYDWLRQZDV
UHODWHG WR RQJRLQJ SDUDGLJP FKDQJH (GXFDULXP LV KRPH WR WKH )DFXOW\ RI (GXFDWLRQ DQG WKH\
ZDQWHGWRFUHDWHDQHQYLURQPHQWIRUSKHQRPHQRQEDVHGOHDUQLQJDQGOHDUQHUFHQWULFDSSURDFK,Q
WKH6FKRRORI(FRQRPLFVWKHOLEUDU\ZDQWHGWRRIIHUVWXGHQWVDQHZNLQGRIDFFHVVLEOHOHDUQLQJVSDFH
DQGWKHIDFXOW\ZDQWHGWRVRPHKRZPDNHWKHLUDFWLYLWLHVPRUHYLVLEOH7KHUHZDVQRGHVLJQJXLGH
IRUWKHVHNLQGRIUHQRYDWLRQVDQGWKHXVHUVZDQWHGWRVKDUHWKHLUH[SHUWLVHVRWKHFRFUHDWLYHGHVLJQ
SURFHVVZDVDQDWXUDODSSURDFKIRUFRQFHSWGHVLJQLQJ&ROODERUDWLYHZD\VRIZRUNLQJZHUHXWLOLVHG
WKURXJKRXWWKHSURMHFWE\VHWWLQJIRFXVRQZHOOIXQFWLRQLQJFRPPXQLFDWLRQDQGIDFLOLWDWLQJ LQWHUDF
WLRQVEHWZHHQGLIIHUHQWVWDNHKROGHUV
3XUSRVHRIWKHSURMHFWLQFDVHZDVWRUHQHZWKHOHDUQLQJHQYLURQPHQWRIMRXUQDOLVPVWXGLHVWKH
UHKHDUVDOQHZVURRPWRPDWFKWKHQHHGVRIQHZPHGLDHQYLURQPHQW6LQFHWKHSUHYLRXVUHQRYDWLRQ



RIWKHSUHPLVHVLQWKHIRFXVLQWKHMRXUQDOLVWLFPHGLDKDVPRYHGIURPSULQWDQGGHVNWRSRUL
HQWHGSURGXFWLRQDQGFRQVXPSWLRQWR¶PRELOHILUVWµDQGDPRUHDXGLRYLVXDODSSURDFK7KHQHZPH
GLDOHDUQLQJHQYLURQPHQWZDVVXSSRVHGWRLQFOXGHWKHODWHVWWHFKQRORJ\DQGWKHDLPZDVWRFUHDWH
DXQLTXHSODFHIRUMRXUQDOLVPHGXFDWLRQ7KHUHIRUHLWZDVVHHQWKDWWKHSURMHFWZRXOGFOHDUO\EHQHILW
IURPFROODERUDWLYHGHVLJQ&DVHZDVODXQFKHGD\HDUDIWHUWKHODXQFKRIWKHILUVWSURMHFWVDQG
WKHUHIRUHLWZDVSRVVLEOHWRXWLOLVHWKHµOHVVRQVOHDUQHG¶LQWKHSURMHFWSODQQLQJ
&DVHZDVHVWDEOLVKHGWRHODERUDWHWKHFROODERUDWLYHSURMHFWPDQDJHPHQWSUDFWLFHGLQFDVH&DVH
 KDGEHHQ VXFFHVVIXO LQ WHUPVRI FXVWRPHU VDWLVIDFWLRQ DQG VFKHGXOH EXW WKHFRVWSHUIRUPDQFH
FRXOGKDYHEHHQEHWWHU,WZDVUHDOLVHGWKDWWKHSURMHFWPXVWEHPDQDJHGLQWHUPVRIWKHFXVWRPHU
H[SHULHQFHV,QWKLVSURMHFWWKHROGIDVKLRQHGRIILFHSUHPLVHVZHUHUHQHZHGWRVXSSRUWDPRUHFRP
PXQDOZRUNLQJDWPRVSKHUHDQGWRDFKLHYHWKLVWKHFRFUHDWLRQRIDWRWDOO\QHZRIILFHFRQFHSWZDV
QHFHVVDU\8VHUFROODERUDWLRQZDVWDNHQIXUWKHUWKDQLQWKHHDUOLHUSURMHFWVQRWRQO\WKHFRFUHDWLRQ
HYHQWVZHUHGHVLJQHGWRZRUNDVXVHUIULHQGO\LQWHUDFWLRQVEXWWKHZKROHSURFHVVZDVSODQQHGDQG
VFKHGXOHGWRVHUYHWKHFUHDWLRQRIDQHZZRUNLQJDWPRVSKHUHDVZHOODVWKHSK\VLFDOSUHPLVHV



 7KHRUHWLFDOEDFNJURXQG
7KLVGLVVHUWDWLRQFRQWULEXWHVWRWKHOLWHUDWXUHFOXVWHUVRIGHVLJQPDQDJHPHQWDQGTXDOLW\HQJLQHHULQJ
LQFRQVWUXFWLRQSURMHFWV(YHQWKRXJKWKHWHUPGHVLJQPDQDJHPHQWLVZLGHO\UHFRJQLVHGWKHUHLVQR
VLQJOHZLGHO\DFFHSWHGGHILQLWLRQIRULW5DWKHUWKHUHDUH YDULRXVGHILQLWLRQVZKLFK KDYHGLIIHUHQW
VWDQFHVDQGPD\SDUWO\FRQIOLFWZLWKHDFKRWKHU2QHRIWKRVHVWDQFHVLVIRFXVLQJRQVFKHGXOH &KRR
HWDO.RVNHODHWDO 7KLVSHUVSHFWLYHFRQVLGHUVPDQDJHPHQWDVTXLWHPHFKDQLFDOGXW\
WRRSWLPLVHWLPHDQGUHVRXUFHVFRQVXPHGLQWKHSURFHVV2QWKHRWKHUKDQGVRPHVWXGLHVHPEUDFH
WKHFROODERUDWLYHDVSHFWRIGHVLJQPDQDJHPHQW (PPLWWDQG5XLNDU(OIHWDO.YDQ
 WKHUHIRUHWDNLQJWKHKXPDQHSHUVSHFWLYH<HWVWXGLHVH[LVWWKDWDVSLUHWRFRPELQHWKHVHWZR
LQWRDKROLVWLFDSSURDFK HJ&KXDHWDO$UUR\RHWDO 7KHVHVWXGLHVSXUVXHWRLGHQWLI\
RUGHYHORSPDQDJHULDOLPSOLFDWLRQVIRUSURIHVVLRQDOV,QWKLVFDWHJRU\WDUJHWYDOXHGHVLJQ 79' LV
RQHRIWKHPRVWDPELWLRXVHIIRUWVWRGHYHORSQRYHOSUDFWLFHVIRUGHVLJQPDQDJHPHQW7KHPDLQLGHD
RI79'LVWRPDNHFOLHQW¶VYDOXHDGULYHURIGHVLJQLQDFRVWFRQVFLRXVPDQQHU,Q79'WKHGHVLJQ
LQIRUPDWLRQDQGGHVLJQHUVDUHDFWLYHO\PDQDJHGWRUHDFKWKHFRVWWDUJHWZLWKPD[LPXPYDOXH =LPLQD
HWDO 
7KHSHUVSHFWLYHLQWKLVGLVVHUWDWLRQLVTXLWHVLPLODUWRWKH79'DSSURDFKDOWKRXJKWKHUHDUHVRPH
GLIIHUHQFHV)LUVW79'LVFRQVLGHUDEO\FRVWIRFXVHG,WSXUVXHVFRVWUDWLRQDOLVDWLRQLQVWHDGRIFRVW
PLQLPLVDWLRQ =LPLQDHWDO EXWDVWKH79'SURFHVVEHJLQVZLWKGHWHUPLQLQJDQDOORZDEOHFRVW
EDVHGRQFOLHQW¶VEXVLQHVVFDVH $OYHVHWDO=LPLQDHWDO WKHIRFXVLVFRVWRULHQWHG
,QFRQWUDVWWKLVGLVVHUWDWLRQIRFXVHVRQKRZFOLHQWPD\EHQHILWIURPFRQVWUXFWLRQSURMHFWLHHPHU
JHQFH RI YDOXH DQG TXDOLW\ 7KH FRQFHSWLRQ RI YDOXH LV DQRWKHU QRWDEOH GLIIHUHQFH EHWZHHQ 79'
DSSURDFKDQGWKHSHUVSHFWLYHRIWKLVGLVVHUWDWLRQ,Q79'YDOXHLVXQGHUVWRRGDVDQHQWLW\WKDWFDQ
EHGHWHUPLQHGLQWKHEHJLQQLQJRIDSURMHFW2QWKHFRQWUDU\LQWKLVGLVVHUWDWLRQYDOXHLVXQGHUVWRRG
DVDQHPHUJLQJFRQFHSWWKHHVVHQFHRIZKLFKLVLQGXFHGGXULQJWKHSURMHFW
7KH GLIIHUHQFH EHWZHHQ WKHVH WZR YDOXH FRQFHSWLRQV OLHV LQ WKHLU RQWRORJLFDO EDVLV 7KHILUVWRQH
DVVXPHVWKDWYDOXHPD\H[LVWLQGHSHQGHQWO\RIWKHVRFLDODFWRUV7KHODWWHURQHDVVXPHVWKDWYDOXH
LVFUHDWHGIURPWKHSHUFHSWLRQVDQGFRQVHTXHQWDFWLRQVRIVRFLDODFWRUV&KDQJLQJWKHRQWRORJLFDO
SRVLWLRQLQJ UHTXLUHV QHZ SHUVSHFWLYHV WR WKH H[DPLQHG SKHQRPHQRQ 7KHUHIRUH WKH WKHRUHWLFDO
EDFNJURXQGLVVRXJKWIURPTXDOLW\HQJLQHHULQJPDUNHWLQJUHVHDUFKDQGSURFHVVXDOVWXGLHVLQVWHDG
RI UHYLHZLQJ PHUHO\ GHVLJQ PDQDJHPHQW OLWHUDWXUH 7KLV FKRLFH DOVRIROORZVWKH ORJLF RI LQGXFWLYH
UHVHDUFKDSSURDFK
7KHVWUXFWXUHRIWKHWKHRU\FKDSWHULVGHVLJQHGWROHDGIURPWKHHVVHQFHRITXDOLW\WRWKHGHOLYHU\RI
TXDOLW\YLDFROODERUDWLRQ7KHOLWHUDWXUHUHYLHZEHJLQVIURPWKHTXDOLW\HQJLQHHULQJSHUVSHFWLYHZKLFK
LVDGLVFLSOLQHWKDWVWXGLHVKRZWRGHOLYHUJRRGVDQGVHUYLFHVWKDWPHHWWKHFXVWRPHUQHHGV$IWHU
WKDW WKH UHVHDUFK RQ FXVWRPHU QHHGV LV UHYLHZHG 8QGHUVWDQGLQJ WKH ORJLF FRQFHUQLQJ FXVWRPHU
QHHGVLVHVVHQWLDO LIRQHDVSLUHVWRXQGHUVWDQGKRZWR VHWXSTXDOLW\UHODWHGWDUJHWVIRUSURMHFWV



0RUHRYHUWRXQGHUVWDQGKRZWRUHDFKWKHWDUJHWVWKHSURFHVVRIDFRQVWUXFWLRQSURMHFWLVUHYLHZHG
7KHILQDO VHFWLRQRI WKH WKHRU\ FKDSWHU GLVFXVVHV FROODERUDWLYH ZD\V RI ZRUNLQJ DQG WKHHIIHFW RI
FROODERUDWLRQWRWKHSURFHVVDQGLWVRXWFRPHV

 4XDOLW\HQJLQHHULQJ
,QGHILQLQJTXDOLW\HQJLQHHULQJWKLVGLVVHUWDWLRQUHOLHVRQWKH$PHULFDQ-DSDQHVHTXDOLW\HQJLQHHULQJ
WUDGLWLRQDQGLWVPLOHVWRQHSXEOLFDWLRQV 'HPLQJ7DJXFKL$NDR-XUDQ *RGIUH\
 ZKLFKKDYHEHHQZLGHO\DGRSWHGDQGKDYHEHHQXWLOLVHGLQYDULRXVTXDOLW\PRYHPHQWVOLNH
4XDOLW\)XQFWLRQ'HSOR\PHQW 4)'  $NDR 6L[6LJPD 6WHZDUG 6SHQFHU DQG7RWDO
4XDOLW\0DQDJHPHQW 6DPVRQ 7HU]LRYVNL 
,I WKH TXDOLW\ HQJLQHHULQJ WUDGLWLRQ LV H[DPLQHG IURP WKH FRQVWUXFWLRQ PDQDJHPHQW¶V SHUVSHFWLYH
SUREDEO\WKHPRVWLQIOXHQWLDOPRYHPHQWLVOHDQFRQVWUXFWLRQDVHFWRUVSHFLILFDGDSWLRQRIWKHOHDQ
SURGXFWLRQSKLORVRSK\/HDQSURGXFWLRQSKLORVRSK\LVLQKHULWHGIURPWKHVFKRRORITXDOLW\HQJLQHHULQJ
WKDWFRPELQHV$PHULFDQWUDGLWLRQRIVWDWLVWLFDOTXDOLW\FRQWUROWR-DSDQHVHWUDGLWLRQRIFRPPLWPHQWWR
FRQWLQXRXVLPSURYHPHQW -XUDQ *RGIUH\ 7KHLGHDLVWRLPSURYHSULFHTXDOLW\UDWLRE\ILUVW
UHFRJQLVLQJYDOXHSURYLGLQJDVSHFWVDQGWKHQPLQLPLVLQJHIIRUWDQGPDWHULDOIURPVXFKDVSHFWVWKDW
GRQRWSURYLGHYDOXHIRUFXVWRPHUWKHUHE\HOLPLQDWLQJZDVWH )RUEHV $KPHG 
:KHQ SXUVXLQJ WR LPSURYH TXDOLW\ WKH PRVW LPSRUWDQW WKLQJ LV WR XQGHUVWDQG WKH SXUSRVH RI WKH
EXVLQHVV'HPLQJ  DUJXHVWKDWIRUDFRPSDQ\ZLVKLQJWRVWD\LQEXVLQHVVWKHUHDUHWZRNLQGV
RISUREOHPVSUREOHPVRIWRGD\DQGSUREOHPVRIWRPRUURZ2QHRIWKHNH\LVVXHVLQWKHSUREOHPVRI
WRPRUURZLVKRZWRSURYLGHQHZSURGXFWVDQGVHUYLFHVWKDWZLOOKHOSSHRSOHWROLYHEHWWHU 'HPLQJ
 -XUDQDQG*RGIUH\  GHWHUPLQHTXDOLW\ZLWKGXDOPHDQLQJ On the one hand, quality is
those features of the product that meet the customer needs, and on the other hand it is freedom from
deficiencies7KXVLPSURYLQJTXDOLW\PHDQVHLWKHULQFUHDVLQJIHDWXUHVWKDWDUHUHOHYDQWWRFXVWRPHU
RUUHGXFLQJ GHILFLHQFLHV,QFUHDVLQJIHDWXUHVZLOOSUREDEO\LQFUHDVH FRVWEXWUHGXFLQJ GHILFLHQFLHV
ZLOOSUREDEO\UHGXFHUHZRUNDQGFXVWRPHUFRPSODLQWVDQGWKHUHIRUHUHGXFHFRVWV%HFDXVHLPSURY
LQJTXDOLW\PD\LQFUHDVHFRVW'HPLQJ  VHWVIRFXVRQWKHZKROHSURGXFWLRQHQYLURQPHQWDQG
HQFRXUDJHVFRQFHQWUDWLQJHIIRUWVRQGHYHORSPHQWWKDWLQFUHDVHSURGXFWLYLW\DQGTXDOLW\VLPXOWDQH
RXVO\7KHSURGXFWLRQHQYLURQPHQWLQFOXGHVERWKWKHPDFKLQHU\RIWKHPDQXIDFWXULQJSODQWDVZHOO
DV LWV PDQDJHPHQW ,Q DGGLWLRQ 'HPLQJ   HPSKDVLVHV WKH SULGH RI ZRUNPDQVKLS LQ FXWWLQJ
GRZQZDVWH
-XUDQDQG*RGIUH\  VKDUH WKLVYLVLRQRIKROLVWLFLPSDFWRITXDOLW\WKLQNLQJ7KH\LOOXVWUDWHWKH
YLVLRQE\XVLQJWKHWHUP³ELJ4´LQFRQWUDVWWR³OLWWOHT´7KHELJ4PHDQVWKLQNLQJTXDOLW\DVDSUREOHP
RIKRZDFRPSDQ\FDQSURYLGHDFRPELQDWLRQRISURGXFWDQGVHUYLFHZKHUHDVWKHOLWWOHTXQGHUVWDQGV
TXDOLW\GHOLYHU\DVDSURGXFWLRQSUREOHPRIPHHWLQJWKHSUHGHWHUPLQHGVSHFLILFDWLRQV0HHWLQJWKH



VSHFLILFDWLRQVIRUH[DPSOHVWD\LQJZLWKLQWKHWROHUDQFHOLPLWVPD\VHHPUDWLRQDOEXWRQHPXVWEH
DEOHWRVHWVXLWDEOHWROHUDQFHV,Q7DJXFKLPHWKRGV 7DJXFKL WKHWROHUDQFHVDUHVHWE\GHILQ
LQJWKHUHZRUNFRVWWRFRPSDQ\DQGWRWDOFRVWRIGHIHFWWRWKHFXVWRPHU7RGRWKDWRQHPXVWEHVLGH
XQGHUVWDQGLQJFXVWRPHUQHHGVNQRZKRZWKHFXVWRPHUXVHVWKHSURGXFW7KHUHIRUHLWLVHVVHQWLDO
WROLVWHQWRWKHYRLFHRIWKHFXVWRPHUZKHQSODQQLQJWKHSURGXFWLRQ 0D]XU$NDR 
(YHQWKRXJKVRPHFRUQHUVRITXDOLW\HQJLQHHULQJPD\VHHPUDWKHUPHFKDQLVWLFWKHSKLORVRSK\EH
KLQG LW LV UDWKHUSKLODQWKURSLVWDV LW HPSKDVLVHVHPSOR\HHHPSRZHUPHQW PRWLYDWLRQ OHDGHUVKLS
SULGHRIZRUNPDQVKLSGULYLQJRXWWKHIHDUDQGGHGLFDWLRQWRHGXFDWLRQDQGWUDLQLQJ 'HPLQJ
-XUDQ *RGIUH\ ,QFRQWUDVWWRPHFKDQLVWLFRULHQWDWLRQOLNHWKHRQHLQ740RU6L[6LJPDWKH
OHDQFRQVWUXFWLRQHPEUDFHVWKHPDQDJHULDODWWLWXGHWRZDUGRSHQGLVFXVVLRQDQGFRDFKLQJ )RUEHV
$KPHG 7KHUHIRUHLWLVORJLFDOWRKDYHOHDQSKLORVRSK\DVDEDVLVIRUUHVHDUFKRIFROODERUD
WLYHZD\VRIZRUNLQJ

 &XVWRPHUQHHGVDQGYDOXH
7KHFXVWRPHUQHHGVDQGIUHHGRPRIGHILFLHQFLHVDUHGHWHUPLQHGDVWZRIRFDOHOHPHQWVRITXDOLW\LQ
WKH-XUDQDQG*RGIUH\  GHILQLWLRQ,QWKLVSDUDJUDSKWKHFXVWRPHUQHHGVDUHGLVFXVVHGDVNH\
WRFUHDWHFXVWRPHUYDOXH7RVHSDUDWHFRQFHSWVRIYDOXHTXDOLW\DQGFXVWRPHUQHHGVZHUHO\RQ
*U|QURRVDQG9RLPD  GHILQLWLRQRIYDOXHZKLFKGHILQHV³YDOXHDVYDOXHLQXVHFUHDWHGE\WKH
XVHU LQGLYLGXDOO\ DQG VRFLDOO\  GXULQJ XVDJH RI UHVRXUFHV DQG SURFHVVHV DQG WKHLU RXWFRPHV ´
7KHUHIRUHGLIIHUHQFHEHWZHHQYDOXHDQGTXDOLW\LVWKDWYDOXHUHIHUVWRXVHUH[SHULHQFHDQGTXDOLW\
UHIHUVWRSURGXFWIHDWXUHVDOWKRXJKERWKFRQFHSWVH[LVWLQLQWHUDFWLRQZLWKXVHUQHHGVDQGERWKFDQ
VXIIHUORVVEHFDXVHRIHUURQHRXVGHOLYHU\
:KHQGLVFXVVLQJFXVWRPHUQHHGVLWVKRXOGEHHPSKDVLVHGWKDWWKH\DUHQRWVDPHDVSURGXFWTXDO
LWLHVDOWKRXJKLQFRPPRQGLVFXVVLRQWKHUHLVGDQJHUWKDWWKHVHWZRDUHPL[HGXS8VXDOO\DVLQJOH
FXVWRPHU QHHG LV UHODWHG WR PXOWLSOH TXDOLWLHVRI D SURGXFW DQG YLFH YHUVD $NDR  JLYHV DQ
H[DPSOH FRQFHUQLQJSUHIDEULFDWHG KRXVLQJSURSHU URRP WHPSHUDWXUH EULJKW LQGRRU HQYLURQPHQW
DQGFRPIRUWDEOHGLQLQJUHSUHVHQWFXVWRPHUGHPDQGHGTXDOLW\DQGDUHFORVHO\UHODWHGWRFXVWRPHU
QHHGVZKHUHDVLQVXODWLRQYHQWLODWLRQDQGLQGRRUOLJKWLQJDUHTXDOLWLHVRIWKHSURGXFW
+XPDQQHHGVDUHRIWHQWKRXJKWDVKLHUDUFK\³ZKHUHWKHDSSHDUDQFHRIRQHQHHGXVXDOO\UHVWVRQ
WKHSULRUVDWLVIDFWLRQRIDQRWKHUPRUHSUHSRWHQWQHHG´ 0DVORZ 7KHVHKLHUDUFKLHVDUHXVHIXO
IRU FRQFHSWXDOGHVLJQLQJ RISURGXFW RU VHUYLFH EHFDXVH LQ WKH EHJLQQLQJ RI WKHSURMHFWRQH PXVW
VRPHKRZFODULI\WKHUHODWLYHLPSRUWDQFHRITXDOLW\GHPDQGVPDGHE\FXVWRPHUV $NDR (YHQ
WKRXJK TXDOLW\ HQJLQHHULQJ GLVFXVVHV UHODWLYH LPSRUWDQFH WKH UHODWLYLW\ LV QRW VHHQ DV OLQHDU EXW
UDWKHUDVFOXVWHUHGLQWRVXFKFDWHJRULHVWKDW0DVORZ  GHVFULEHV



7RLOOXVWUDWHKRZWKLVDIIHFWVWKHVHOHFWLRQRISURGXFWRUVHUYLFHIHDWXUHV.DQR  KDVLQWURGXFHG
DFDWHJRULVDWLRQZKLFKGLYLGHVSURGXFWIHDWXUHVLQWRWKUHHFDWHJRULHVEDVHGRQWKHLUHIIHFWRQFXV
WRPHUVDWLVIDFWLRQWKHPXVWEHIHDWXUHRQHGLPHQVLRQDOIHDWXUHVDQGDWWUDFWLYHIHDWXUHV )LJXUH 
7KHQDWXUHRIWKHPXVWEHIHDWXUHVLVWKDWZKHQFRUUHVSRQGLQJTXDOLWLHVRIWKHSURGXFWDUHLQFUHDVHG
WKHVDWLVIDFWLRQIRUWKHSURGXFWLVILUVWLQFUHDVHGUDSLGO\EXWVRRQDIWHUWKHHIIHFWRQVDWLVIDFWLRQLV
VDWXUDWHG )RU H[DPSOH LQ YHQWLODWLRQ GHVLJQ SHRSOHQHHGD FHUWDLQ DPRXQW RI OLWUHVSHU VHFRQG
GHOLYHUHGWRNHHSWKHLQGRRUFOLPDWHIUHVK+RZHYHUGHOLYHULQJH[WUDDLUGRHVQRWLQFUHDVHWKHFXV
WRPHUVDWLVIDFWLRQDIWHUDFHUWDLQFDSDFLW\LVUHDFKHG,QRQHGLPHQVLRQDOIHDWXUHVWKHVDWLVIDFWLRQ
DOZD\VLQFUHDVHVE\WKHVDPHDPRXQWUHJDUGOHVVRIWKHOHYHORIIXQFWLRQDOLW\)RUH[DPSOHZKHQ
ORZHULQJXSNHHSFRVWVVXFKDVLQHQHUJ\FRQVXPSWLRQWKHVDYHGPRQH\LQFUHDVHVFXVWRPHUVDWLV
IDFWLRQUHJDUGOHVVRIWKHOHYHORIWKHFRVWV,QDWWUDFWLYHIHDWXUHVDGGLQJTXDOLWLHVKDVRQO\OLPLWHG
LPSDFWRQVDWLVIDFWLRQEXWDGGLQJHQRXJKRIWKHPZLOOUHVXOWLQH[SRQHQWLDOJURZWKLQFXVWRPHUVDW
LVIDFWLRQ7KLVNLQGRIEHKDYLRXULVXVXDOO\OLQNHGWROX[XU\SURGXFWV+DYLQJRQO\VRPHOX[XULHVGRHV
QRWPHDQWKDWWKHSURGXFWLVDOX[XU\SURGXFW/X[XU\VKRXOGEHVHQVHGLQHYHU\DVSHFWRIDOX[XU\
SURGXFW

)LJXUH.DQRGLDJUDP %HUJHUHWDO 

7KHUHDUHVRPHTXLWHZLGHO\DFFHSWHGSULQFLSOHVRIQHHGKLHUDUFKLHVOLNHWKH0DVORZ¶V  SHU
FHSWLRQWKDWWKHSK\VLRORJLFDOQHHGV HJDLUZDWHUIRRG PXVWEHVXIILFLHQWO\VDWLVILHGEHIRUHKLJKHU
QHHGVEHFRPH UHOHYDQWRUHYHQ H[LVW +RZHYHU ZKHQ WKLQNLQJ DERXW FXVWRPHUQHHG UHOHYDQW WR
SURGXFWRUVHUYLFHGHYHORSPHQWWKH\DUHVXJJHVWHGWREHUDWKHUFRQWH[WGHSHQGHQW&RQVHTXHQWO\
FRQWH[WGHSHQGHQWFDWHJRULVDWLRQVH[LVWDQGWKH\DUHDGDSWHGWRWKHEXLOWHQYLURQPHQW)RUH[DPSOH
GHQ+HLMHU  GLYLGHVQHHGVLQWRILYHFDWHJRULHVKHDOWK\VDIHVRFLDODWWUDFWLYHDQGLQVSLULQJ
)RUH[DPLQLQJWKHUHODWLRQVKLSEHWZHHQVSDWLDODQGRUJDQLVDWLRQDOLVVXHV/LQGDKO  XVHVIRXU
DVSHFWVKHDOWKDQGVDIHW\FRQILJXUDWLRQEHWZHHQVSDFHDQGDFWLRQVV\PEROLFTXDOLWLHVDQGGHJUHH



RI SDUWLFLSDWLRQ 7KH ILUVW WKUHH PD\ EH XQGHUVWRRG WR GHVFULEH HLWKHU FXVWRPHU QHHGV RUSURGXFW
TXDOLWLHVEXWWKHIRXUWKRQHLVREYLRXVO\DFRPPXQLFDWLRQDOLVVXH/LQGDKO  QRWHGWKDWUHQRYD
WLRQSURMHFWVDUHRIWHQMXVWDSDUWRIDFRQWLQXRXVSURFHVVRIRUJDQLVDWLRQDOGHYHORSPHQWDQGWKHUH
IRUHWKHFRPPXQLFDWLRQDOLVVXHVLQSDUWLFLSDWRU\GHVLJQVKRXOGEHGHYHORSHG
7KH FRPPXQLFDWLRQDO LVVXHV FRQFHUQLQJ FXVWRPHU QHHGV DUH D YLWDO SDUW RI SURMHFW PDQDJHPHQW
VNLOOVDVFRPPXQLFDWLRQKDVDQLPSRUWDQWUROHZKHQXVHUVHYDOXDWHDQGFRQVWUXFWWKHLUH[SHULHQFH
RI EXLOWHQYLURQPHQWVSDFHVDQGSODFHV HJ$LUR  ,Q JHQHUDORUJDQLVDWLRQVSURFHVVLQIRU
PDWLRQIRUWZRUHDVRQVWRUHGXFHXQFHUWDLQW\DQGHTXLYRFDOLW\ 'DIW /HQJHO 8QFHUWDLQW\
PHDQVWKDWWKHUHDUHWKLQJVZHGRQRWNQRZDQGWRUHGXFHWKLVZHQHHGWRJDLQQHZLQIRUPDWLRQ
(TXLYRFDOLW\PHDQVWKDWWKHUHDUHWKLQJVZKLFKPD\KDYHPXOWLSOHPHDQLQJVRUDPHDQLQJZKLFKLV
XQFOHDUWRXV7RUHGXFHWKLVSHRSOHLQWKHRUJDQLVDWLRQPXVWWDONWKLQJVRYHUDQGDJUHHRQGHILQL
WLRQVUDWKHUWKDQDFTXLUHQHZLQIRUPDWLRQ 'DIW /HQJHO :KHQH[DPLQLQJWKLVGHILQLWLRQLQ
WKHFRQWH[WRIFXVWRPHUQHHGVDQGTXDOLW\SODQQLQJLWPD\EHXQGHUVWRRGWKDWWKHSURFHVVRIUHGXF
LQJERWKXQFHUWDLQW\DQGHTXLYRFDOLW\LVDUHODWLRQVKLSEHWZHHQFRPSDQ\DQGLWVFXVWRPHUWKDWPXVW
EHFDUHIXOO\PDQDJHG
7KHLPSRUWDQFHRIHDFKKXPDQLQWHUDFWLRQLQEXVLQHVVLVHPSKDVLVHGLQWKHVFKRRORIUHODWLRQVKLS
PDUNHWLQJDVLWFODLPVWKDWPDUNHWLQJLVPRUHWKDQMXVWJLYLQJLQIRUPDWLRQDERXWWKHSURGXFWLWVHOILWV
SULFHDQGDYDLODELOLW\ *U|QURRV 5HODWLRQVKLS PDUNHWLQJ VXJJHVWVWKDWPRVWHPSOR\HHVDUH
SDUWWLPHPDUNHWHUVZKRVHGXW\LWLVWRH[FKDQJHNQRZOHGJHZLWKFXVWRPHUVRQKRZWKHSURGXFWRU
VHUYLFHIXOILOVWKHLUQHHGV7KHHPSKDVLVRIKXPDQUHODWLRQVKLSLVWDNHQHYHQIXUWKHULQVHUYLFHGRP
LQDQWORJLF 6'/  9DUJR /XVFK ZKLFKUHGHILQHVWKHIXQGDPHQWDOXQLWRIH[FKDQJHDVµWKH
DSSOLFDWLRQRIVSHFLDOLVHGVNLOOVDQGNQRZOHGJH¶,QWKLVYLHZWKHWDQJLEOHJRRGVDUHPHUHO\YHKLFOHV
RIWUDQVIHUULQJVNLOOVDQGNQRZOHGJH7KHH[FKDQJHFDQRQO\H[LVWEHWZHHQWZRLQGLYLGXDOVRUJURXSV
RISHRSOHZKHUHRQHEHQHILWVIURPWKHVNLOOVRIWKHRWKHU$SURYLGHUDQGDXVHUPXVWKDYHDUHOD
WLRQVKLS WKDWHQVXUHV WKDWWKHXVHUNQRZVKRZWRXVHWKHSURYLGHG FRPPRGLW\DQGWKHUHIRUHWKH
YDOXHFDQQRWH[LVWSHUPDQHQWO\LQWKHSURGXFW 9DUJR /XVFK 
7KHFXVWRPHUUHODWLRQVKLSLQWKHGHVLJQSKDVHRIDFRQVWUXFWLRQSURMHFWFRQWDLQVVHYHUDOSHFXOLDULWLHV
)LUVWVHUYLFHSURYLGHULVQRWDVWDWLFHQWLW\LQVWHDGLWLVDWHPSRUDU\PXOWLRUJDQLVDWLRQ 702 FRQ
VLVWLQJRIGHVLJQHUVDQGRWKHUSURIHVVLRQDOVZLWKYDU\LQJEDFNJURXQGVFRPLQJIURPYDULRXVFRPSD
QLHV,QDGGLWLRQFXVWRPHULVQRWDVLQJOHHQWLW\ZLWKDQXQDQLPRXVYRLFHLQVWHDGLWLVDFRPSOH[
V\VWHPRILQWHUHVWJURXSV &KHUQVDQG%U\DQW 7KHUHIRUHPDQDJLQJFRPPXQLFDWLRQEHWZHHQ
FXVWRPHUVDQGGHVLJQHUVUHTXLUHVVSHFLDOLVHGVNLOOV&XVWRPHUVWU\WRH[SUHVVWKHLUQHHGVEXWWKH
H[SUHVVLRQVFRQWDLQYDU\LQJDPRXQWVRIXQFHUWDLQW\DQGHTXLYRFDOLW\ 'DIW /HQJHO &XVWRP
HUV DUH QRWSURIHVVLRQDOV LQGHOLYHULQJ WKH LQIRUPDWLRQ WKDW GHVLJQHUV UHTXLUH 2Q WKHRWKHUKDQG
GHVLJQHUVPD\EHVHHQDVSDUWWLPHPDUNHWHUVDVLQWHUDFWLQJZLWKFXVWRPHUVLVRQO\DVPDOOSDUWRI
WKHLUGXWLHV7KH\VSHQGPRVWRIWKHLUZRUNWLPHRQGHVLJQLQJV\VWHPVDFFRUGLQJWRUHTXLUHPHQWV
DQGUHJXODWLRQVDQGFRRUGLQDWLQJZLWKRWKHUGHVLJQGLVFLSOLQHV7KHUHDUHRIFRXUVHGHVLJQHUVZKR



KDYHXQGHUVWRRGWKDWWKHFRPPXQLFDWLRQLVDQLPSRUWDQWSURIHVVLRQDOVNLOOEXWVXFKH[SHUWLVHVKRXOG
QRWEHWDNHQIRUJUDQWHG
2QHVRXUFHRIWKHHTXLYRFDOLW\LQWKHUHODWLRQVKLSEHWZHHQGHVLJQHUVDQGFXVWRPHUVFRPHVIURPWKH
GLIIHUHQFHEHWZHHQTXDOLW\DQGYDOXH%RWKPD\GLVFXVVFXVWRPHUQHHGVEXWWKHFRQWH[WRIWKHFXV
WRPHULVYDOXHLQXVH *U|QURRVDQG9RLPD ZKLOHWKHFRQWH[WRIWKHGHVLJQHULVTXDOLW\RIWKH
SURGXFWLHKRZWKHSURGXFWPHHWVFXVWRPHUQHHGV -XUDQDQG*RGIUH\ (YHQWKRXJKWKH\
GLVFXVVWKHVDPHWRSLFFXVWRPHUVIRFXVRQVDWLVIDFWLRQLQXVHVLWXDWLRQVZKLOHGHVLJQHUVIRFXVRQ
XQGHUVWDQGLQJZKLFKTXDOLWLHVWKHSURGXFWVKRXOGLQFOXGH<HWDVWKH\GLVFXVVDQRQH[LVWLQJSURGXFW
WKHLUH[SUHVVLRQVLQFOXGHXQFHUWDLQWLHVWKH\KDYHWRDQWLFLSDWHERWKWKHXVHVLWXDWLRQVDQGWKHTXDO
LWLHV¶HIIHFWVRQWKHQHHGV7KHGLIIHUHQFHEHWZHHQGHVLJQHUDQGFXVWRPHUFRQWH[WVLVLOOXVWUDWHGLQ
)LJXUH

)LJXUH7KHGLIIHUHQFHEHWZHHQGHVLJQHUDQGFXVWRPHUFRQWH[WVLQGLVFXVVLRQUHODWHGWRFXVWRPHU
QHHGV



)URPHQJLQHHULQJYDOXHWRFRFUHDWLQJYDOXH
7KHFRPSHWLWLYHDGYDQWDJHRIDFRPSDQ\FDQEHXQGHUVWRRGDVLWVFDSDELOLW\WRFRFUHDWHYDOXHLH
IRUP D FKDLQRI LQWHUDFWLYH H[SHULHQFHV ZKLFK ERWK JLYH LQIRUPDWLRQ WR WKH SURYLGHURQ WKHXVHU¶V
QHHGVDQGEHQHILWWKHXVHUZKRVHQHHGVDUHVHUYHG,QWKLVYLHZWKHIRFXVLVRQXVHUQHHGVDQG
FRPPXQLFDWLRQLQVWHDGRISXVKPDUNHWLQJRIDSURGXFWWKDWWKHFRPSDQ\KDVGHVLJQHG 3UDKDODG
5DPDVZDP\
6LQFHWKH\HDUKXQGUHGVRIDUWLFOHVKDYHEHHQSXEOLVKHGFRQFHUQLQJFRFUHDWLRQ *DOYDJQR
'DOOL UHVXOWLQJLQLQFUHDVHGXQGHUVWDQGLQJFRQFHUQLQJERWKYDOXHSHUVHDQGHPHUJHQFHRI
YDOXHLQLQWHUDFWLRQVEHWZHHQFXVWRPHUVDQGSURGXFHUV,WUHSODFHVWKHYDOXHFUHDWLRQPHFKDQLVP
WKHHQJLQHHULQJSHUVSHFWLYHZLWKDQHZNLQGRISURFHVVLQZKLFKERWKWKHFXVWRPHUDQGWKHSURGXFHU
DUHHPSRZHUHGE\DIHHOLQJRIPXWXDOWUXVWDQGDFRPPRQJRDO
,QTXDOLW\HQJLQHHULQJDSSURDFKHVDVGLVFXVVHGLQFKDSWHUWKHYDOXHLVXQGHUVWRRGDVDFRQFHSW
WKDWFDQEHFDSWXUHGE\XQGHUVWDQGLQJZKLFKIHDWXUHVLQWKHSURGXFWDUHLPSRUWDQWIRUWKHFXVWRPHU
DQGWKHQZULWLQJDVSHFLILFDWLRQZKLFKGHVFULEHVWKHFXVWRPHUGHPDQGV7KHYDOXHFRFUHDWLRQDGGV
WKHKXPDQLQVSLUDWLRQLQWRWKHHTXDWLRQDVDIDFWRUWKDWRQWKHRQHKDQGPD\OHDGWRXQH[SHFWHG
GHPDQGVE\WKHFXVWRPHU2QWKHRWKHUKDQGLWPD\SURYLGHLQQRYDWLYHVROXWLRQVWRERWKRULJLQDO
DQGHPHUJLQJFXVWRPHUUHTXLUHPHQWV
,QWKHLUUHYLHZRIDUWLFOHVUHODWHGWRFRFUHDWLRQ*DOYDJQRDQG'DOOL  LGHQWLILHGWKUHHPDLQSHU
VSHFWLYHVLQWKHDUWLFOHVSXEOLVKHGEHWZHHQDQG7KHILUVWLVWKHVHUYLFHVFLHQFHSHUVSHF
WLYHLQZKLFKFXVWRPHUFUHDWHVYDOXHE\PHDQVWKDWDFRPSDQ\SURYLGHV7KHVHFRQGLVWKHLQQRYD
WLRQDQGWHFKQRORJ\PDQDJHPHQWSHUVSHFWLYHZKLFKXQGHUOLQHVWKHFRFUHDWLYHUHODWLRQVKLS¶VDELOLW\
WRHQKDQFHLQQRYDWLRQV7KHWKLUGLVWKHPDUNHWLQJDQGFRQVXPHUUHVHDUFKSHUVSHFWLYHZKLFKHP
EUDFHVDQDFWLYHUHODWLRQVKLSWKDWHQDEOHVEHWWHUXQGHUVWDQGLQJRIWKHFXVWRPHUQHHGVDQGWKHHP
SRZHULQJ HIIHFW RI DFWLYH HQJDJHPHQW (YHQ WKRXJK FRFUHDWLRQ LV YLHZHG DV D PXOWLIDFHWHG DQG
QXDQFHG FRQFHSW 6DDULMlUYL HW DO   WKH PDLQVWUHDP RI WKH UHVHDUFK LV ZHOO LQ OLQH ZLWK WKH
VHPLQDO ZRUN RI 3UDKDODG DQG 5DPDVZDP\   LQ ZKLFK FRFUHDWLRQ LV XQGHUVWRRG DV D WRRO
ZKLFKSURYLGHVFRPSHWLWLYHDGYDQWDJH
,QDGGLWLRQWRWKHPDLQVWUHDPOLWHUDWXUHFRFUHDWLRQLVYLHZHGDOVRLQWKHOLJKWRIULVLQJFRQVFLRXVQHVV
FRQFHUQLQJVRFLHWDODQGHQYLURQPHQWDOFKDOOHQJHV,QFRFUHDWLRQDVWKHTXDOLW\RIWKHUHODWLRQVKLS
LVHPSKDVLVHGWKHFXVWRPHULVQRORQJHUVHHQDVDSDVVLYHLQIRUPDQWIURPZKRPWKHµQHHGLQIRU
PDWLRQ¶ FDQEHH[WUDFWHGE\ FRQGXFWLQJ D VXUYH\ ,QVWHDG WKHFRPSDQ\ PXVW HVWDEOLVK D WUXVWIXO
UHODWLRQVKLSZLWKWKHFXVWRPHUWKDWDOORZVWKHPWRGLVFXVVFXVWRPHULQIRUPDWLRQRQDUHODWLYHO\GHHS
OHYHOWKHOHYHORIDQLQGLYLGXDO¶VDSSUHFLDWLRQVDQGYDOXHV *XVWDIVVRQHWDO
7RHVWDEOLVKDQGPDLQWDLQDWUXVWIXOUHODWLRQVKLSWKHFRPSDQ\PXVWVKDUHWKHVDPHLGHRORJLHVDQG
WKHVDPHVRFLHWDODQGHQYLURQPHQWDOYDOXHVZLWKLWVFXVWRPHUVDWOHDVWWRVRPHH[WHQW$KHQDQG



=HWWLQLJ  VXJJHVWWKDWKDYLQJDVWUDWHJLFFRUSRUDWHUHVSRQVLELOLW\SROLF\ZRXOGSURYLGHFRPSHW
LWLYHDGYDQWDJHYLDOHJLWLPDF\LQWKHH\HVRIWKHVRFLHW\7KHORJLFLVWKDWWKHFXVWRPHUVDQGRWKHU
VWDNHKROGHUVDUHPRUHZLOOLQJWRHQJDJHLQFRFUHDWLQJH[SHULHQFHVZLWKFRPSDQLHVWKDWVKDUHWKHLU
ZRUOGYLHZDQGVHUYHWKHFRPPRQJRRGLQVWHDGRIRQO\SOHDVLQJWKHLUGLUHFWFXVWRPHUV7KHOHJLWL
PDF\LVFRQVLGHUHGDVDNH\WRVRFLHW\¶VUHVRXUFHVERWKWDQJLEOHDQGLQWDQJLEOHZKLFKFDQEHLQQR
YDWLYHO\RUJDQLVHGWRFUHDWHVXSHULRUYDOXHSURSRVLWLRQV
6FKDUPHUDQG.DXIHU  OLQNWKLVEHKDYLRUWR³DQHPHUJLQJILHOGRIFRQQHFWLRQDQGFRQVFLRXV
QHVVDFROOHFWLYHFRQFHUQDERXWWKHZHOOEHLQJRIDOOOLYLQJEHLQJVLQFOXGLQJRXUSODQHW´7KH\FRQ
VLGHUFRFUHDWLRQDVPXOWLODWHUDOFRPPXQLFDWLRQZKLFKLQDGGLWLRQWRFUHDWLQJQHZYDOXHSURSRVLWLRQV
VKLIWVDPLQGVHWIURPRQHWKDWYDOXHVRQH¶VRZQZHOOEHLQJWRRQHWKDWYDOXHVWKHZHOOEHLQJRIWKH
ZKROH7KHORJLFLVWKDWSHRSOHJHWVDWLVIDFWLRQIURPVXFKDFWLYLWLHVDVWDNLQJFDUHRIRWKHUVDQGWKLV
LVUHIOHFWHGWRQHHGVWKDWFDQQRWEHVDWLVILHGE\PHUHO\FRQVXPLQJSURGXFWVDQGVHUYLFHV$QGDV
EXLOGLQJVDUHLQPDQ\FDVHVGHVLJQHGWRVHUYHPRUHWKDQDIHZSHRSOHWKH6FKDUPHUDQG.DXIHU
 SHUVSHFWLYHWRFRFUHDWLRQRIIHUVDQLQWHUHVWLQJIUDPHZRUNIRUWKLVUHVHDUFK

 3URMHFWSURFHVV
(YHU\DFWLYLW\LQEXVLQHVVLVDSDUWRIDSURFHVV$VLPSOHZD\RIGHVFULELQJSURFHVVLVWRGRDIORZ
FKDUWSUHVHQWLQJKRZWKHSURGXFWLRQLVGLYLGHGLQWRVHYHUDOVWDJHVWKDWKDYHWKHLUVSHFLILFWDVNVRI
WUDQVIRUPLQJLWVLQSXWVWRRXWSXWV(YHU\VWDJHLVXQGHUVWRRGDVDFOLHQWRIWKHSUHYLRXVVWDJHDQG
WKHILQDOVWDJHLVRXJKWWRGHOLYHUWKHSURGXFWRUVHUYLFHWRWKHXOWLPDWHFXVWRPHU 'HPLQJ
7KHSURGXFWLRQSURFHVVLVHDV\WRILJXUHLQDPDQXIDFWXULQJSODQWZKHUHWKHUDZPDWHULDOVDUHSXW
RQWKHDVVHPEO\OLQHDQGWKHSURGXFWDFDUIRUH[DPSOHLVDVVHPEOHGSDUWE\SDUWILUVWDVVHPEOLQJ
WKHFKDVVLVDQG WKHQLQVWDOOLQJGRRUVHWF+RZHYHUGHVFULELQJD SURMHFWSURFHVVLVTXLWHGLIIHUHQW
IURPWKDW$SURMHFWLVGHILQHGDVDWHPSRUDU\HQGHDYRXUWKDWFUHDWHVDXQLTXHSURGXFWVHUYLFHRU
RWKHUUHVXOW 3URMHFW0DQDJHPHQW,QVWLWXWH 7KLVLVIXQGDPHQWDOO\GLIIHUHQWIURPDSURFHVVZLWK
DUHSHDWLQJQDWXUH)RUUHSHDWLQJSURGXFWLRQ-XUDQDQG*RGIUH\  GHWHUPLQHWKUHHSURFHVVHV
RIPDQDJLQJTXDOLW\TXDOLW\SODQQLQJTXDOLW\FRQWURO RIWKHSURGXFWLRQ DQGTXDOLW\LPSURYHPHQW,Q
SURMHFWVWKHUHDUHDOVRSODQQLQJDQGFRQWUROSURFHVVHV)RUH[DPSOH$*XLGHWRWKH3URMHFW0DQ
DJHPHQW%RG\RI.QRZOHGJH 30%2. GHILQHVWKDWSURMHFWPDQDJHPHQWSURFHVVHVDUHLQLWLDWLQJ
SODQQLQJH[HFXWLQJPRQLWRULQJDQGFRQWUROOLQJDQGFORVLQJ 3URMHFW0DQDJHPHQW,QVWLWXWH 
+RZHYHU LW VHHPV WKDW WKHSURFHVV LPSURYHPHQW GRHVQRWILW LQ $OWKRXJK 30%2. UHFRPPHQGV
DSSO\LQJ FRQWLQXRXV LPSURYHPHQW DV D PHWKRG WR LPSURYH TXDOLW\ WKHUH LV YHU\ OLWWOH LQIRUPDWLRQ
JLYHQRQKRZWRDSSO\LWLQDXQLTXHFRQWH[WGHSHQGHQWHQYLURQPHQWW\SLFDOIRUSURMHFWV7KHLGHDRI
FRQWLQXRXV LPSURYHPHQW DV SUHVHQWHG LQ WKH SODQGRFKHFNDFW F\FOH 'HPLQJ  6KHZKDUW
 FDQQRWEHEHQFKPDUNHGDVVXFKWRDSURMHFWZKLFKE\GHILQLWLRQGRHVQRWKDYHUHSHWLWLYH
QDWXUH



(YHQWKRXJKDSURMHFW¶VXQLTXHQDWXUHEULQJVKLQGUDQFHVLQWREHQFKPDUNLQJTXDOLW\LPSURYHPHQW
WKHSKDVLQJXVHGLQTXDOLW\HQJLQHHULQJSURFHVVLVTXLWHVLPLODUWRWKHRQHLQWKHSURMHFWPDQDJHPHQW
SURFHVV,QTXDOLW\IXQFWLRQGHSOR\PHQW 4)'  $NDR WKHSURGXFWGHYHORSPHQWVWDJHVDUH
TXDOLW\SODQQLQJDQGTXDOLW\GHVLJQLQJGHWDLOHGGHVLJQLQJDQGSUHSURGXFWLRQDQGSURFHVVGHSOR\
PHQW7KH7DJXFKL  PHWKRGGHVFULEHVTXLWHVLPLODUSKDVLQJXVLQJWKHWHUPVV\VWHPGHVLJQ
SDUDPHWHUGHVLJQDQGWROHUDQFHGHVLJQ,QERWKWHFKQLTXHVIRFXVLVILUVWO\RQWKHTXHVWLRQRIZKDW
FXVWRPHUQHHGVKRXOGWKHRXWFRPHPHHWDQGWKHQRQKRZWKHRXWFRPHVKRXOGZRUNRUEHKDYHDQG
ILQDOO\ RQ ZKDW LV WKH VXLWDEOH PDQXIDFWXULQJ SURFHVV IRU WKH EHVW SRVVLEOH RXWFRPH 7KH TXDOLW\
PDQDJHPHQWWDVNLQSURGXFWLRQRUH[HFXWLRQSKDVHLVXQGHUVWRRGDVFRQWUROOLQJLHPRQLWRULQJWKH
YDULDEOHVDQGVWD\LQJZLWKLQWKHWROHUDQFHOLPLWV 7DJXFKL 
+RZHYHUWKLVNLQGRIYLVLRQRISURFHVVHVKDVEHHQFULWLFLVHGIRUEHLQJPHFKDQLVWLFDQGIRUHVSH
FLDOO\LQSURMHFWSURFHVVHVQRWFRQVLGHULQJWKHWHPSRUDODVSHFWDQGVLWXDWLRQGHSHQGHQF\ /DQJOH\
6WLQJO *HUDOGL ,ISURMHFWSURFHVVLVYLHZHGDVDIORZFKDUWWKDWSUHVHQWVKRZHDFK
VWDJHOHDGVWRZDUGWKHGHVLUHGRXWFRPHWKHSURFHVVLVYLHZHGDVDQLQYDULDEOHSODQ,QFRQWUDVW
WKH SURMHFWDVSUDFWLFH VFKRRO %ORPTXLVW HW DO   FODLPV WKDW SURMHFW PDQDJHPHQW VWXGLHV
VKRXOGIRFXVRQZKDWLVDFWXDOO\GRQHZLWKLQDSURMHFWLQVWHDGRIVWXG\LQJSURMHFWSODQV7RXQGHU
VWDQGWKHDFWXDOSURFHVVRIDSURMHFWWKHIRFXVVKRXOGEHVHWRQVPDOOVLWXDWHGHYHQWVWKHPLFURDF
WLYLWLHVLQVWHDGRIRQO\SRUWUD\LQJWKHELJSLFWXUH LELG )RUH[DPSOHDFRQYHUVDWLRQEHWZHHQVWDNH
KROGHUVLVD PLFURDFWLYLW\WKDWPD\DIIHFWWKHRXWFRPHRIWKHSURMHFWHYHQWKRXJKWKHSURMHFWSODQ
ZRXOGQRWUHFRJQLVHWKHUROHRILQIRUPDOFRQYHUVDWLRQV
7KHVLWXDWHGQHVVRIWKHPLFURDFWLYLWLHVPHDQVWKDWWKHUHPLJKWEHXQH[SHFWHGYDULDEOHVLQWKHVLWX
DWLRQZKHUHWKHPLFURDFWLYLW\RFFXUV)RUH[DPSOHWKHUHPD\H[LVWHOHPHQWVRIXQFHUWDLQW\RQWKH
IXWXUHDQGDQ[LRXVQHVVFDXVHGE\LW 5ROIHHWDO :KHQWKLQNLQJDERXWWKHSURFHVVXDOQDWXUH
RIWKHSURMHFWWKHRXWFRPHLVQRW\HWDFKLHYHGZKHQWKHSURFHVVLVRQJRLQJ7KHRXWFRPHLVµEH
FRPLQJ¶ LQVWHDG RI µEHLQJ¶ &KLD  YDQGHU+RRUQ :KLWW\ DQGRIWHQ WKHUH DUH PDQ\
SHRSOHWKDWPD\VWLOOLQIOXHQFHWKHRXWFRPH'LIIHUHQWVWDNHKROGHUVPD\KDYHGLIIHUHQWREMHFWLYHVWKDW
PD\FDXVHEDUJDLQLQJDQG\HWWKHUHPD\EHHPRWLRQDOLVVXHVWKDWPD\DIIHFWSURMHFWRXWFRPHHYHQ
ZLWKRXWDUDWLRQDOUHDVRQ 6WLQJO *HUDOGL 
7REHWWHUGHDOZLWKKXPDQLQIOXHQFHGXULQJDSURMHFWVRIWZDUHLQGXVWU\KDVGHYHORSHGDQDJLOHSUR
MHFWPDQDJHPHQWPRGHOWKDWLVGHWHUPLQHGE\IRXUSULQFLSOHVLQGLYLGXDOVDQGLQWHUDFWLRQVDUHHP
SKDVLVHGRYHUSURFHVVHVDQGWRROVZRUNLQJVRIWZDUHLVHPSKDVLVHGRYHUFRPSUHKHQVLYHGRFXPHQ
WDWLRQFXVWRPHUFROODERUDWLRQLVHPSKDVLVHGRYHUFRQWUDFWQHJRWLDWLRQDQGUHVSRQGLQJWRFKDQJHLV
HPSKDVLVHGRYHUIROORZLQJDSODQ 6FKZDEHU +RZHYHUGRXEWVKDYHRFFXUUHGZKHWKHUWKLV
FRQFHSWILWVGHPDQGLQJFRQVWUXFWLRQSURMHFWV )XUPDQ DOEHLWWKHUHDUHDOVRDGYRFDWHVIRUWKH
DJLOHPRGHOLQWKHFRQVWUXFWLRQLQGXVWU\ 2ZHQ .RVNHOD 



,QJHQHUDOWKHUHLVDQLQWHUHVWIRUSURFHVVGHYHORSPHQWDQGHQKDQFHGFXVWRPHUIRFXVLQWKHFRQ
VWUXFWLRQLQGXVWU\)RUH[DPSOHWKH7)9 WUDQVIRUPDWLRQIORZYDOXH WKHRU\ .RVNHOD H[DP
LQHVKRZFRQVWUXFWLRQSURGXFWLRQFRXOGEHGHYHORSHGWREHWWHUDQGPRUHIOXHQWO\VHUYHFXVWRPHUV
ZKLOHOHDQFRQVWUXFWLRQH[DPLQHVKRZFRQVWUXFWLRQSURGXFWLRQFRXOGEHGHYHORSHGE\FXWWLQJZDVWH
)RUEHV $KPHG +RZHYHUWKHVHDUHSURGXFWLRQIRFXVHGH[DPLQDWLRQVDQGWKHSURFHVVXDO
VWXGLHVVKRXOGEHH[WHQGHGWRFRYHUDOVRWKHGHVLJQWDVNV

 &ROODERUDWLYHGHVLJQ
.YDQ  GHVFULEHVFROODERUDWLRQLQGHVLJQDVZRUNLQJWRJHWKHULQDKLJKHUVHQVHWRDFKLHYHD
KROLVWLFFUHDWLYHUHVXOW(PPLWDQG5XLNDU  GHVFULEHWKHFROODERUDWLRQLQWHPSRUDU\SURMHFWRU
JDQLVDWLRQVDVDQDFWLYLW\RIPXOWLGLVFLSOLQDU\JURXSVDQGWHDPVWKDWDUHERXQGWRJHWKHUE\ OHJDO
FRQWUDFWVDQGWKHSDUWLFLSDQWV¶GHVLUH WRDFKLHYHD VKDUHGREMHFWLYH%RWKGHWHUPLQDWLRQVLQGLFDWH
WKDWWKHUHLVVRPHWKLQJPRUHWKDQPHUHFRQWUDFWWKDWEULQJVWKHWHDPPHPEHUVWRJHWKHU
&ROODERUDWLYHDWPRVSKHUHDQGVHQVHRIWRJHWKHUQHVVUHOLHVRQPXWXDOWUXVWEHWZHHQWKHFROODERUD
WRUV7KHFROODERUDWRUVKDYHWRWUXVWHDFKRWKHU¶VFRPSHWHQFHEXWWKH\VKRXOGDOVREHDEOHWRWUXVW
WKDW WKH RWKHU SDUW\ ZLOO DFW H[SHFWHGO\ &KLRFFKLR HW DO  1LQJ   &ROODERUDWLRQ HDVHV
FRQIOLFWPDQDJHPHQWDQGWDVNFRRUGLQDWLRQDQGLPSURYHVFRPPXQLFDWLRQDQGIHHGEDFNSURFHVVHV
&KLRFFKLRHWDO 2QWKHRWKHUKDQGZLWKRXWDFROODERUDWLYHDWPRVSKHUHDKDELWRIµQRWVSHDN
LQJ¶RUµQRWOLVWHQLQJ¶PD\GHYHORSLISHRSOHIHDUWKDWH[SUHVVLQJQHZLGHDVLVQRWVXSSRUWHGRUDS
SUHFLDWHG )RUEHVDQG$KPHG ,QFROODERUDWLYHFRPPXQLFDWLRQLWLVQHFHVVDU\WRXQGHUVWDQG
FRUUHFWXVDJHRIERWKVRFLRHPRWLRQDOUROHVWKDWIRFXVRQSHUVRQDOUHODWLRQVKLSVDQGWDVNUROHVWKDW
DUHUHODWHGWRVROXWLRQVDQGDFKLHYLQJWKHFRPPRQJRDOV (PPLWWDQG5XLNDU 
,VWKLVGLVVHUWDWLRQWKHWHUPFROODERUDWLYHGHVLJQLVXVHGDVDQXSSHUOHYHOWHUPWKDWLQFOXGHVYDULRXV
VXEFRQFHSWVVXFKDVSDUWLFLSDWRU\GHVLJQ 3' LQWHJUDWHGGHVLJQ ,' DQGFRQFXUUHQWHQJLQHHULQJ
&( 7KHVHWKUHHWHUPVDUHXVHGWRGHVFULEHKRZFROODERUDWLRQFRXOGEULQJDGYDQWDJHVWRGHVLJQ
SUDFWLFHVEXWWKHWHUPLQRORJ\KDVQRWEHHQIXOO\DJUHHGRQ6RPHUHVHDUFKHUVXVHWKHWHUPµFROODE
RUDWLYHGHVLJQ¶DVDV\QRQ\PIRUSDUWLFLSDWRU\GHVLJQZKHUHWKHUROHRIGLIIHUHQWVWDNHKROGHUVHVSH
FLDOO\XVHUVLVHPEUDFHG (OIHWDO ,QVRPHSDSHUVLWLVXVHGWRGHVFULEHZRUNLQJZLWKVKDUHG
GHVLJQWRROVVXFKDVWKH%XLOGLQJ,QIRUPDWLRQ0RGHO %,0  3OXPH 0LWFKHOO2KHWDO 
7KHVHWHUPLQRORJLFDOLVVXHVXQGHUOLQHWKHQHHGIRUPRUHKROLVWLFXQGHUVWDQGLQJFRQFHUQLQJWKHSR
WHQWLDORIFROODERUDWLRQLQFRQVWUXFWLRQSURMHFWPDQDJHPHQW
3' LV GHGLFDWHG WR HQKDQFLQJ WKH XVHU¶VDELOLW\ WR PD[LPLVH YDOXHLQXVH .SDPPD HW DO  
(YHQWKRXJK3'KDVVRPHVLPLODULWLHVZLWKUHODWLRQVKLSPDUNHWLQJFRFUHDWLRQDQG6'/LWVSHUVSHF
WLYHLVGHFLVLYHO\QDUURZHU3'FDQEHXQGHUVWRRGDVDZD\RIGRLQJDUFKLWHFWXUDOGHVLJQZLWKLQWKH



WUDGLWLRQDOSURFHVVRIFRQVWUXFWLRQSURMHFWZKHUHDVWKHLGHRORJLHVIRFXVHGPRUHRQFXVWRPHUUHOD
WLRQVKLS OHDGWRZDUGD PXFK PRUHUDGLFDO FKDQJHLQWKHEXVLQHVV SURFHVVHV +RZHYHUWKHFOHDU
SRVLWLYH LPSDFWRI FRFUHDWLRQ LQEXLOGLQJ GHVLJQ LVQRWVHOIHYLGHQW/LQGDKO  DQQRWDWHVWKDW
DOEHLWWKH XVHU SDUWLFLSDWLRQKDV EHHQ XVHGDW OHDVW VLQFH WKHVWR FUHDWH PRUHXVHUIULHQGO\
ZRUNVSDFHV LW LV QRW FOHDU KRZ WKH XVHUIULHQGOLQHVV DIIHFWV RUJDQLVDWLRQDO SHUIRUPDQFH ,W LV LP
SRUWDQWWRFRQVLGHUZKHWKHUXVHUFHQWULFDUFKLWHFWXUDOGHVLJQLVMXVWFRPIRUWDEOHRUDOVREHQHILFLDOLQ
WKHHFRQRPLFVHQVH
,'LVGHGLFDWHGWRHQKDQFLQJGHVLJQHUV¶DELOLW\WRFRRUGLQDWHGHVLJQZRUNDQGSURGXFHDVDFFXUDWH
LQIRUPDWLRQDVSRVVLEOH$SSHDUDQFHRI,&7WRROVOLNH%,0KDVUHTXLUHGQHZZRUNLQJSURFHGXUHVEXW
LWVHHPVWKDWRQVRPHRFFDVLRQV 6HEDVWLDQ5HNROD.RMLPD 0lNHOlLQHQ WKHWHUP
,'LVXVHGSULPDULO\EHFDXVHRI%,0DQGRQO\VHFRQGDULO\EHFDXVHRILQWHJUDWLRQ+RZHYHULQWKLV
GLVVHUWDWLRQWKHUROHRI ,'LVXQGHUVWRRGDV FROODERUDWLRQWKDWDLPVDWLPSURYLQJGHVLJQTXDOLW\E\
XWLOLVLQJFROODERUDWLYHZD\VRIZRUNLQJDQGVXLWDEOHWHFKQLFDOWRROV&ODVKGHWHFWLRQE\XVLQJ%,0LV
DQH[DPSOHRIVXFKFROODERUDWLRQ
7KHUROHRI&(LVWRILQGDFRVWHIILFLHQWGHVLJQVROXWLRQWKURXJKFROODERUDWLRQEHWZHHQGHVLJQHUVDQG
EXLOGHUV/RYHDQG*XQDVHNDUDQ  VXJJHVWWKDWWKHPHFKDQLVPWKDWLPSURYHVSHUIRUPDQFHLQ
WKH&(LVHOLPLQDWLQJQRQYDOXHDGGLQJDFWLYLWLHVZLWKWKHKHOSRIDPXOWLGLVFLSOLQDU\WHDP.DPDUD
$QXPED (YEXRPZDQ  GHVFULEH&(DVSUDFWLFHVRIFRKHVLYHGHVLJQSURFHVVHVZKHUHWKH
FRRSHUDWLRQEHWZHHQGHVLJQHUVDQGPDQXIDFWXUHUVLVHQKDQFHGDQGLWSXUVXHVKLJKHUFXVWRPHU
VDWLVIDFWLRQE\UHGXFLQJFRVWVDQGLPSURYLQJTXDOLW\



 0HWKRGRORJ\
 5HVHDUFKGHVLJQ
7KHUHVHDUFKLVFRQGXFWHGWRVKHGOLJKWRQWKHHPHUJHQWSKHQRPHQDRIFROODERUDWLYHZD\VRIZRUN
LQJLQGHVLJQPDQDJHPHQW$VGHVFULEHGLQVHFWLRQ&ROODERUDWLYHGHVLJQSUDFWLFHVRIFROODERUD
WLYHZD\VRIZRUNLQJH[LVWEXWWKHUHLVQRPRGHOWKDWGHVFULEHVKRZFROODERUDWLRQVKRXOGEHPDQDJHG
LQDSURMHFWDVDZKROH7KXVWKHFDVHVFRYHUHGLQWKLVUHVHDUFKUHSUHVHQWH[SORUDWLRQLQWRILQGLQJ
QHZLQVLJKWWRWKHPDQDJHPHQWDQGYDOXHFUHDWLRQRIFROODERUDWLYHGHVLJQ7KHSKDVHVRIWKHH[SOR
UDWLRQDUHSUHVHQWHGLQ)LJXUH,QWKHILUVWSKDVHFROODERUDWLYHZD\VRIZRUNLQJ KDYHEHHQVRXJKW
E\WHVWLQJFRFUHDWLRQLQIRXUFDVHV,QWKHVHFRQGSKDVHWKHLGHQWLILHGEHVWSUDFWLFHVRIFROODERUDWLRQ
DUHEURXJKWLQWRRQHSURMHFWFDVHDQGWKHFROODERUDWLYHZD\VRIZRUNLQJKDYHEHHQH[WHQGHGWR
FRYHUWKHZKROHSURMHFWIURPIHDVLELOLW\VWXGLHVWRWKHXVLQJDQGWHVWLQJSKDVH,QWKHWKLUGSKDVH
FDVHWKHSURMHFWSODQDQGLWVSKDVLQJDUH UHQHZHG WR VHUYHEHWWHUWKHOLYHG H[SHULHQFHVRIWKH
XVHUV$VWKHEDVLVRISURMHFWSODQQLQJLVUHQHZHGLQSKDVHWKHH[SORUDWLRQKDVHQWHUHGDQHZ
XQPDSSHG]RQHDQGWKHUHIRUHWKHUHVHDUFKSURMHFWFDQQRWJLYHDQDFFXUDWHSLFWXUHRIWKHFROODER
UDWLYH ZD\V RI ZRUNLQJ LQGHVLJQ PDQDJHPHQW EXW LW ZLOO UHYHDO WKHLUSRVVLELOLWLHV LQ LPSURYLQJWKH
TXDOLW\SHUIRUPDQFH

)LJXUH7KHSKDVHVRIWKHUHVHDUFK

7KHUHVHDUFKVWUDWHJ\ZDVFDVHVWXG\ZKLFKXVHVHWKQRJUDSK\DUFKLYDOVWXG\DQGVXUYH\DVGDWD
FROOHFWLRQWHFKQLTXHV7KHGDWDFRQVLVWVRIFDVHVDQGWKHUHIRUHWKLVLVDPXOWLSOHFDVHVWXG\7DEOH
SUHVHQWVZKLFKGDWDFROOHFWLRQWHFKQLTXHVDUHXVHGLQHDFKFDVH,QWKHDQDO\VLVTXDOLWDWLYHSUR
FHGXUHVKDYHEHHQXVHGWRDQDO\VHSURMHFWGRFXPHQWDWLRQDQGTXDQWLWDWLYHSURFHGXUHVWRDQDO\VH
VXUYH\GDWDZKLFKPHDQVWKDWWKLVLVPL[HGPHWKRGVWXG\7KHUHDVRQVIRUWKLVFKRLFHDUHH[SODLQHG
LQWKHGLVFXVVLRQFKDSWHUEHORZ
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 'DWDDQGDQDO\VLVSURFHGXUHV
,QSDSHU,PXOWLSOHGDWDVRXUFHVDUHOLVWHGWKDWZRXOGKDYHEHHQDYDLODEOHIRUWKHUHVHDUFK,QWKH
HDUO\VWDJHRIWKHUHVHDUFKSURMHFWLWZDVWKRXJKWWKDWWKHSURMHFWFRXOGKDYHDQH[SHULPHQWDOQDWXUH
LQILQGLQJ HYLGHQFH VXSSRUWLQJ VXSUHPDF\ RI FHUWDLQ GHVLJQVROXWLRQV ,Q SDSHU , WKLVDSSURDFK LV
GHVFULEHGDVHYLGHQFHEDVHGGHVLJQ+RZHYHUWKHSUHOLPLQDU\ILQGLQJVUHSRUWHGLQSDSHU,LQGLFDWHG
WKDW WKH VXFFHVV ZDV QRW UHODWHG WR WKH FKRVHQ GHVLJQ VROXWLRQ SHU VH EXW WKH FROODERUDWLRQ WKDW
FUHDWHGWKHVROXWLRQV7KHVHSUHOLPLQDU\ILQGLQJVZHUHEDVHGRQWKHHWKQRJUDSKLFDOREVHUYDWLRQVRI
WKHGHVLJQLQJSURFHVVDQGIRUWKDWUHDVRQWKHGDWDFROOHFWLRQWHFKQLTXHLQSDSHU,LVUHJDUGHGDV
HWKQRJUDSK\ 7DEOH 7KHPXOWLSOHVRXUFHVRIGDWDLQFOXGHGSURMHFWPHPRVDQGDYDVWDPRXQWRI
FUHDWLYH ZRUNVKRSPDWHULDOVHQDEOLQJ WKHXVHRIWKHHWKQRJUDSKLFDOGDWD FROOHFWLRQ WHFKQLTXHIRU
TXDOLWDWLYHDQDO\VLV



,QSDSHUV,,DQG,,,WKHGDWDRIFDVHLVVWXGLHGZLWKGLIIHUHQWDQDO\VLVSURFHGXUHV7KHGDWDFRQVLVWV
RIZRUNVKRSPDWHULDOVPHHWLQJPHPRVDQGVDWLVIDFWLRQVXUYH\V Q  ZLWKRSHQDQGFORVHGTXHV
WLRQV7KHGDWD FROOHFWLRQ WHFKQLTXHFRQFHUQLQJPHHWLQJ PHPRVDQGZRUNVKRSPDWHULDOVZDV DU
FKLYDOVWXG\DVWKHGDWDZDVRULJLQDOO\SURGXFHGIRUSURMHFWPDQDJHPHQWSXUSRVHV,QSDSHU,,WKH
REMHFWLYHZDVWRIRUPXVHUQHHGFDWHJRULHVDQGVWXG\KRZWKHFROODERUDWLYHGHVLJQPHWKRGVDIIHFW
IXOILOOLQJWKHQHHGVLQGLIIHUHQWFDWHJRULHV7RUHDFKWKLVJRDODQLQGXFWLYHFRQWHQWDQDO\VLVZDVFRQ
GXFWHGWRZRUNVKRSPDWHULDOVPHHWLQJPHPRVDQGRSHQDQVZHUVRIVDWLVIDFWLRQVXUYH\
,QSDSHU,,,WKHVDWLVIDFWLRQVXUYH\RIFDVHZDVXVHGLQTXDQWLILHGIRUPDQGSURMHFWGRFXPHQWDWLRQ
ZDVXVHGWRLGHQWLI\GHFLVLRQPDNLQJSDWWHUQVLQTXDOLWDWLYHPDQQHU4XDQWLILHGFRGHVZHUHXVHGWR
UHFRJQLVHWKHUHODWLRQDOLPSRUWDQFHRIXVHUQHHGFDWHJRULHV7KHDQVZHUVWRWKHFORVHGTXHVWLRQVRI
WKHVDWLVIDFWLRQVXUYH\ZHUHDQDO\VHGE\REVHUYLQJWKHUDWLRRIKLJKHVWUDQNDQVZHUVWRDOODQVZHUV
D PHWKRG LQVSLUHG E\ 5HLFKKHOG   1HW 3URPRWHU6FRUH 136  7KH DQDO\VLV ZDV FRQGXFWHG
ZLWKLQWKHFRQWH[WRIFRPPXQLFDWLRQDOKLQGUDQFHVEHWZHHQWKHFRQVWUXFWLRQSURIHVVLRQDOVDQGWKH
XVHUVRIWKHEXLOGLQJ
,QSDSHU,9WKHSURMHFWGRFXPHQWDWLRQDQGVDWLVIDFWLRQVXUYH\RIFDVHLVDQDO\VHGXVLQJDPL[HG
PHWKRG7KHGDWDFRQVLVWVRIZRUNVKRSPDWHULDOVPHHWLQJPHPRVVFKHGXOHVDQGFRVWFDOFXODWLRQV
RIWKHSURMHFWXQGHUH[DPLQDWLRQDQGDVDWLVIDFWLRQVXUYH\WKDWZDVFRQGXFWHGPRQWKVDIWHUWKH
SURMHFWKDQGRYHU7KHZRUNVKRSPDWHULDOVDQGPHHWLQJPHPRVZHUHDQDO\VHGE\XVLQJLQGLFDWRUV
UHFRJQLVHGGHGXFWLYHO\LQOLWHUDWXUHUHYLHZ7KHVDWLVIDFWLRQVXUYH\ZDVDQDO\VHGE\XVLQJDVLPLODU
136EDVHGGLVWULEXWLRQDQDO\VLVDVLQSDSHU,,,
,QSDSHU9WKHGDWDFRQVLVWVRILQWHUYLHZVZLWKWKHHQGXVHUVRIWKHVSDFHYLGHRWDSHGZRUNVKRSV
PHPRV RI WKHPH JURXS PHHWLQJVQRWHV RI WKHSUHPLVHV¶ FRPPLVVLRQLQJ PHHWLQJ WKH HQG XVHUV
HQWHUWKHQHZVSDFH OD\RXWGRFXPHQWVSKRWRJUDSKVDQGDVXUYH\'DWDFROOHFWLRQDQGDQDO\VLV
DSSOLHGRUJDQLVDWLRQDOHWKQRJUDSK\PHWKRGVDQGDKHUPHQHXWLFDSSURDFKWRPDWHULDOLW\)URPWKH
YDULRXVPDWHULDOVWZRW\SHVRISURFHVVQDUUDWLYHVIURPDSUDFWLFHSHUVSHFWLYHZHUHFRQVWUXFWHG7KH
ILUVWURXQGRIWKHDQDO\VLVGHVFULEHVWKHFKURQRORJ\RIWKHSURMHFW,WUHSUHVHQWVWKHSUDFWLFHVRIWKH
SURMHFWLQWKUHHYLJQHWWHVUHO\LQJRQWKHNH\SKDVHVRIWKHSURMHFW7KHVHFRQGURXQGRIWKHDQDO\VLV
ORRNVLQVLGHWKHVHFKURQRORJLFDOYLJQHWWHVE\WDNLQJDFORVHUORRNDWZKDWRFFXUVLQVLGHWKHSURMHFW
SUDFWLFHV



 6XPPDULHVRIWKHSDSHUV
 3DSHU,
7KHILUVWSDSHULQYHVWLJDWHGFKDOOHQJHVDQGEHQHILWVWKDWLQFUHDVLQJFROODERUDWLRQZRXOGEULQJ LQWR
FRQVWUXFWLRQSURMHFWPDQDJHPHQW7KHSDSHUPDLQO\IRFXVHGRQUHDUUDQJLQJVWDNHKROGHULQWHUDF
WLRQVDQGHQKDQFLQJLQIRUPDWLRQH[FKDQJHEHWZHHQGLIIHUHQWUROHVLQDSURMHFWRUJDQLVDWLRQ
,QWKHSDSHUIRXUFDVHVZHUHDQDO\VHGWRXQGHUVWDQGWKHHIIHFWRIFRFUHDWLRQDQGFRPPXQLFDWLRQ
URXWLQHVRQSURMHFWRXWFRPH7KHFDVHVZHUHVPDOOVSDFHPRGLILFDWLRQSURMHFWVORFDWHGLQYDULRXV
XQLYHUVLWLHVLQ)LQODQG7KHRULJLQDOLGHDZDVWRUHVHDUFKFRFUHDWLRQDQGFRQWLQXRXVLPSURYHPHQW
DVPHWKRGVIRUHYLGHQFHEDVHGGHVLJQYLDWKHIROORZLQJWKUHHDVSHFWV
 :KDWLVWKHDFWXDOLPSURYHPHQWLQWKHXWLOLVDWLRQRIWKHSUHPLVHVZKHQDUHWURILWSURMHFWKDV
EHHQFDUULHGRXW",WLVTXLWHFRPPRQWKDWUHWURILWSURMHFWVDUHFDUULHGRXWZLWKGHWHUPLQHGREMHF
WLYHVRILPSURYHPHQW9HU\UDUHO\LVWKHDFWXDOLVDWLRQRIWKHLPSURYHPHQWDQGWKHUHDOFXUUHQW
XVHRIWKHSUHPLVHVODWHUFRQILUPHGDJDLQVWWKHWDUJHWGHVLJQVVXFKDV³'RSHRSOHXVHWKH
SUHPLVHVLQWKHZD\VWKDWWKHDUFKLWHFWLPDJLQHGLQWKHGHVLJQSKDVH"´³+DVWKHXWLOLVDWLRQUDWH
LPSURYHG"´DQG³+DVWKHPRRGDPRQJWKHHPSOR\HHVXVHUVFKDQJHGVRPHKRZ"´
 +RZVKRXOGQHZSUDFWLFHVEHLPSOHPHQWHG"%DVHGRQSULRUH[SHULHQFHZLWKLQWKHRUJDQLVDWLRQ
LWZDVDVVXPHGWKDWHYHU\QHZSUDFWLFHFDXVHVUHVLVWDQFHDPRQJERWKXVHUVDQGGHVLJQHUV
WKDWGLVWXUEVGHVLJQZRUN&RFUHDWLRQSUDFWLFHV 3UDKDODG 5DPDVZDP\ ZHUHLGHQWL
ILHGDVDSURPLVLQJZD\WRFRQIURQWWKHVHSUREOHPV
 :KDWWRROVFRXOGEHXVHGIRUPDUNHWLQJQHZLGHDV"7KHLGHDZDVWRSURYLGHLQIRUPDWLRQDERXW
QHZVROXWLRQVIURPXVHUVWRXVHUV,QWKLVZD\LQIRUPDWLRQZRXOGEHLQDIRUPDWWKDWDXVHU
JURXSFRXOGXQGHUVWDQGZKHQSODQQLQJDIDFLOLW\XSJUDGLQJSURMHFWV7KLVZRXOGDOVRIDFLOLWDWH
FRPPXQLFDWLRQEHWZHHQDUFKLWHFWVSURMHFWPDQDJHPHQWWHDPDQGXVHUV
+RZHYHUHYLGHQFHEDVHGGHVLJQSUDFWLFHIRFXVHVRQGHOLYHULQJVXFKDGHVLJQWKDWKDVDOUHDG\EHHQ
WHVWHGVRPHZKHUHHOVHDVWKHLGHDLVWRVHOHFWVROXWLRQVZLWKHYLGHQFHGEHQHILWV&RFUHDWLRQRQ
WKHRWKHUKDQGLVDPHWKRGZKLFKLVVXSSRVHGWRFUHDWHQRYHODQGXQLTXHVROXWLRQVLQDFRQWH[W
GHSHQGHQW PDQQHU DQGWKHUHIRUH WKHIRFXVRI WKH DQDO\VLV ZDV VKLIWHGIURP WKHRXWFRPH RI WKH
SURMHFWLQWRWKHPDQDJHULDOSUDFWLFHV
7KHUHZHUHWZRNLQGVRILQWHUYHQWLRQVLQWKHFDVHVWKHFRFUHDWLRQDOZRUNVKRSVDQGIDFLOLWDWHGFRP
PXQLFDWLRQDQGWKHVHZHUHDSSOLHGLQWKHFDVHVWRYDU\LQJH[WHQWV,QFDVHWKHRQO\LQWHUYHQWLRQ
ZDVWKDWWKHUHVHDUFKHUEULHIHGWKHSURMHFWPDQDJHURQKRZWRIDFLOLWDWHDVLQJOHFRFUHDWLRQDOZRUN
VKRS,QFDVHVDQGWKHIHDVLELOLW\VWXGLHVDQGFRQFHSWGHYHORSPHQWZHUHFRQGXFWHGLQDVHULHV
RISDUWLFLSDWRU\GHVLJQZRUNVKRSVZLWKDWRWDOGXUDWLRQRIWKUHHGD\VLQFDVHDQGILYHGD\VLQFDVH
7KHUHVHDUFKHUSDUWLFLSDWHGLQDOORIWKHVHFRFUHDWLRQSURFHVVVHVVLRQV,QFDVHWKHUHZDVDOVR
DQLQWHUYHQWLRQLQWKHGHVLJQPDQDJHPHQWFRPPXQLFDWLRQURXWLQHVDVWKHUHVHDUFKHUZDVKLUHGLQWR
WKHSURMHFWWRFRRUGLQDWHLQIRUPDWLRQIORZVDQGGHFLVLRQPDNLQJRIWKHGHVLJQPDQDJHPHQW,QFDVH



WKHUHVHDUFKHUZDVWKHSURMHFWPDQDJHUZKLFKIDFLOLWDWHGIRXUKDOIGD\SDUWLFLSDWRU\GHVLJQZRUN
VKRSVIRUHDFKPRGLILFDWLRQDUHD IRXUZRUNVKRSVLQWRWDO DQGWKHZKROHSURMHFWZDVPDQDJHGZLWK
HQKDQFHGFRPPXQLFDWLRQURXWLQHV
$VWKHUHVHDUFKHUKDGDQDFWLYHUROHLQPRVWRIWKHFDVHVWKHPHWKRGZDVFRQVLGHUHGDFWLRQUH
VHDUFKZKLFKSURYLGHGHWKQRJUDSKLFDOREVHUYDWLRQVUHODWHGWREHQHILFLDOFROODERUDWLYHPDQDJHPHQW
SURFHGXUHV'DWDRQWKHSURMHFWRXWFRPHZDVDOVRFROOHFWHGE\PHWHULQJWKHTXDOLW\RIWKHLQGRRU
FOLPDWHUHFRUGLQJWLPHODSVHYLGHRVDQGKDYLQJDEULHIVDWLVIDFWLRQVXUYH\LQZKLFKWKHXVHUVSDU
WLFLSDWHGZLWKWKHLUVPDUWSKRQHV7KLVGDWDZDVSODQQHGWREHXVHGLQHYDOXDWLQJWKHSURMHFWRXWFRPH
+RZHYHUIXOOUHVXOWVIURPWKHGDWDFROOHFWLRQRQWKHSURMHFWRXWFRPHZHUHQRWDYDLODEOHZKLOHZULWLQJ
WKHSDSHUVRWKHUHSRUWHGILQGLQJVDUHPDLQO\EDVHGRQWKHHWKQRJUDSKLFREVHUYDWLRQVRIWKHZRUN
VKRSVDQGFRPPXQLFDWLRQLQWHUYHQWLRQV
,QWKHDQDO\VLVIRXUPDMRUILQGLQJVZHUHIRXQGFRQFHUQLQJWKHGHYHORSPHQWRIWKHPDQDJHULDOSUDF
WLFHV7KHLGHQWLILHGDVSHFWZDVXVHGDVEHVWSUDFWLFHLQWKHXSFRPLQJFDVHV
 Prioritisation.7KHFRFUHDWLRQSKDVHKDVLPSURYHGWKHPXWXDOWUXVWDPRQJWKHSDUWLHVRIWKH
SURMHFW7KHFRVWHVWLPDWHVLQWKHHQGRIFRFUHDWLRQSKDVHVKHOSHGLQVWDUWLQJWKHSULRULWLVDWLRQ
GLDORJXHEHWZHHQWKHXVHUVDQGWKHRZQHUV7KHSULRULWLVDWLRQHQDEOHGWKHGHVLJQHUVDQGWKH
LPSOHPHQWHUVWRFRPHXSZLWKVXJJHVWLRQVIRUFRVWVDYLQJV:LWKRXWWKHSULRULWLVDWLRQWKHFRVW
VDYLQJVXJJHVWLRQVZRXOGKDYHEHHQSUREDEO\PRUHRUOHVVEOLQGYLVjYLVWKHXVHUV¶DELOLW\WR
XWLOLVHSUHPLVHV7KXVFRQWLQXRXVLPSURYHPHQWZDVHQDEOHG
 Developing understanding.QRZOHGJHRQKRZWKHXVHUVPD\DQGZLOOXVHWKHSUHPLVHVLQ
FUHDVHGVLJQLILFDQWO\GXULQJWKHSURMHFW,QSULQFLSOHLPSURYLQJWKHSUHPLVHVLVXVXDOO\RQO\D
SDUWRIWKHXVHU¶VODUJHURUJDQLVDWLRQDOGHYHORSPHQWSURMHFW:KHQWKHIRFXVLVVHWRQWKLVVFDOH
LWEHFRPHVPXFKHDVLHUWRXQGHUVWDQGKRZXVHUVYLHZDVLWXDWLRQLHSUHPLVHVLPSURYHPHQW
SURMHFWVVKRXOGFRQVWDQWO\FUHDWHVXFKGDWDZKLFKWKHXVHURUJDQLVDWLRQFDQXWLOLVHLQWKHLURU
JDQLVDWLRQDOLPSURYHPHQWSURMHFWV,QDGGLWLRQLWLVQRWUHDOLVWLFWRWKLQNWKDWDOOLQIRUPDWLRQIRUD
GHVLJQSURFHVVZRXOGEHDYDLODEOHDWRQFHLQWKHEHJLQQLQJRIDSURMHFW
 Consensus.,QWKHEHJLQQLQJRIDSURMHFWXVHUVXVXDOO\GRQRWKDYHUHDG\WRXVHFRQVHQVXVRQ
WKHLUZLVKHVDQGQHHGVLQDIRUPWKDWZRXOGHQDEOHXVLQJWKHLUYLVLRQDVLQLWLDOLQIRUPDWLRQLQWKH
GHVLJQZRUN&RQVHQVXVPD\EHUHDFKHGE\DZHOOIDFLOLWDWHGFRFUHDWLRQZRUNVKRS0RUHRYHU
WKHPHDQLQJRIWKHZRUNVKRSLVWRJXDUDQWHHHTXDOYRLFHIRUHDFKVWDNHKROGHUVRWKDWWUXHPX
WXDOXQGHUVWDQGLQJLVDFKLHYHG,QFRPSDULVRQLIDZRUNVKRSLVQRWGHOLEHUDWHO\SXUVXHGWKH
VWURQJHVWYRLFHWDNHVRYHUDQGREYLRXVO\DELDVVLWXDWLRQZLOOWKHQSUHYDLOEHWZHHQWKHVWDNH
KROGHUV
 Tolerance for rambling dialogue.$OOWKHFRPPXQLFDWLRQEHWZHHQXVHUVPD\DSSHDUDVLUUHOHYDQW
GLVLQIRUPDWLRQIURPWKHSHUVSHFWLYHRIEXLOGLQJDQGGHVLJQRUJDQLVDWLRQV'LVFXVVLRQVWDNHWLPH
DQGVRPHWLPHVKDYHRQO\DVPDOOHIIHFWRQILQDOGHVLJQV)XUWKHUPRUHGLVFXVVLRQVPD\FRPSOL
FDWHWKHSURMHFWPDQDJHU¶VZRUNDVWKHSRZHURYHUGHVLJQGHFLVLRQVLVVKLIWHGIURPDGHVLJQ
RUJDQLVDWLRQWRDXVHURUJDQLVDWLRQ)RUVRPHPDQDJHUVLWPD\EHGLIILFXOWWRVHHWKHSURVRI
QHZSUDFWLFHVZKHQWKHFRQVDUHVRLPPLQHQWDQGWKXVWKH\PD\UHVLVWVXFKFKDQJHV7R
RYHUFRPHVXFKEDUULHUVWKHEHQHILWVRIHQKDQFLQJFXVWRPHUH[SHULHQFHVKRXOGEHSXWIRUWKDW
RSHUDWLRQDOOHYHOV



7KHRULJLQDOLGHDRIWKHUHVHDUFKZDVWRVWXG\FRFUHDWLRQDVDPHWKRGIRUHYLGHQFHEDVHGGHVLJQ
+RZHYHUDVWKHILQGLQJVRIWKHVWXG\UHYHDOFRFUHDWLRQDOZRUNVKRSVDQGHQKDQFHGFRPPXQLFDWLRQ
URXWLQHVLPSURYHTXDOLW\E\FUHDWLQJDFROODERUDWLYHDWPRVSKHUH7KHVROXWLRQVFDQEHVHOHFWHGRQO\
DIWHUWKHFRQFHSWRIXWLOLVDWLRQLVGHFLGHGRQDQGWKDWUHTXLUHVFRQVHQVXVRQSULRULWLVHGQHHGVWKDW
DUHVXSSRVHGWREHIXOILOOHG7KHILQGLQJVGRQRWRSSRVHWKHLGHDRIHYLGHQFHEDVHGGHVLJQEXWWKH\
SULRULWLVHWKHPDQDJHULDOSUDFWLVHVRYHUWKHHYLGHQWO\ZRUNLQJWHFKQLFDOVROXWLRQV



 3DSHU,,
7KHVHFRQGSDSHULQYHVWLJDWHGYDOXHFRFUHDWLRQLQDFRQWH[WRIOHDUQLQJVSDFHUHQRYDWLRQSURMHFW
,QWKH¿HOGRIEXLOWHQYLURQPHQWLWLVQRWXQXVXDOWKDWWKHIRFXVLVRQWKHSURSHUW\DQGWKHSURGXFW
LQVWHDGRIWKHHIIHFWRQXVHURSHUDWLRQV7KLVPD\OHDGWRDVLWXDWLRQRIVXERSWLPLVDWLRQZKHUHWKH
EXLOGLQJFRVWLVRSWLPLVHGZKLOHDQLQFUHDVHLQWKHRSHUDWLQJFRVWVOHDGVWRLQFUHDVLQJWRWDOFRVW
,QFDVHDOXQFKUHVWDXUDQWDWDXQLYHUVLW\FDPSXVZDVUHQRYDWHGDQGFRQYHUWHGLQWRDQHZPXOWL
SXUSRVHOHDUQLQJVSDFHXVLQJDSDUWLFLSDWRU\GHVLJQPHWKRGFDOOHGFKDUUHWWH/HDUQLQJVSDFHVDUH
FRPSOH[ZHEVRIGLIIHUHQWIDFWRUV±SK\VLFDOVRFLDOYLUWXDOFXOWXUDOWHPSRUDODQGSV\FKRORJLFDO,Q
UHFHQW\HDUVWKHFRQFHSWRIOHDUQLQJVSDFHVHQYLURQPHQWVKDVEHHQDSSURDFKHGLQDKROLVWLFZD\
LQRUGHUWRGHVFULEHWKHWRWDOLW\RIWKHIDFWRUVLQÀXHQFLQJWKHOHDUQLQJVLWXDWLRQ7KHDLPRIWKLVFDVH
VWXG\ZDVWRFRQVWUXFWDKROLVWLFXQGHUVWDQGLQJRIWKHEHQH¿WVRIFROODERUDWLYHZRUNLQJLQUHODWLRQWR
TXDOLW\DVVXUDQFHRIWKH¿QDOSURGXFWE\H[DPLQLQJWKHSDUWLFLSDWRU\GHVLJQSURFHVVREVHUYLQJVSDFH
XVDJHDQGVXUYH\LQJXVHUH[SHULHQFHV
7KHUHVHDUFKTXHVWLRQVZHUH
 +RZDUHWKHUHTXLUHPHQWVIRUDVSDFHFUHDWHGGXULQJDFRFUHDWLRQSURFHVV"
 +RZGRHVWKH¿QDOSURGXFWPHHWWKHXVHUV¶QHHGVWKDWZHUHFRQFHSWXDOLVHGGXULQJWKHFKDUUHWWH"
 +RZGLGWKHVHUYLFHSURFHVVDQVZHUWKHUHTXLUHPHQWVRIWKHHQGXVHU"
$TXDOLWDWLYHFDVHVWXG\DSSURDFKZDVFKRVHQIRUWKLVUHVHDUFKEHFDXVHLWDOORZVWKHVWXG\RIFRP
SOH[FRQWHPSRUDU\SKHQRPHQDZLWKLQWKHLUUHDOOLIHFRQWH[WXVLQJPXOWLSOHVRXUFHVRIHYLGHQFH'XU
LQJWKLVFDVHVWXG\DPORFDWLRQZDVUHGHVLJQHGDWWKH'HSDUWPHQWRI0XVLFRIWKH8QLYHUVLW\
RI-\YlVN\OlWREHWWHUVXSSRUWWKHFRUHDFWLYLWLHVRIWKHLQVWLWXWLRQ
'DWDZDVJDWKHUHGV\VWHPDWLFDOO\WKURXJKRXWWKHSURMHFW'DWDIURPWKHYLVLRQLQJDQGFRQFHSWGHVLJQ
SKDVH LHWKHFKDUUHWWHPDWHULDOV GUHZDSLFWXUHRIZKDWZDVSODQQHGWRJHWKHUZLWKWKHHQGXVHUV
,WFRPSULVHV PHHWLQJPHPRVGHVLJQVH[SHUWHYDOXDWLRQVDQGVXPPDULHVRIGLVFXVVLRQVWKDWRI
IHUHGXVHUSHUVSHFWLYHVRQVSDFHGHVLJQZKLFKZHUHDQDO\VHGXVLQJDSUHGRPLQDQWO\LQGXFWLYHFRQ
WHQWDQDO\VLV0DWHULDOVIURPWKHWHFKQLFDOGHVLJQDQGFRQVWUXFWLRQSKDVHVFRPSULVHDOOWKHPHPRV
IURPWKHSURMHFWPHHWLQJVDOORZLQJWKHUHVHDUFKHVWRIROORZWKHGHFLVLRQPDNLQJFKDLQWKURXJKRXW
WKHSURMHFWDQGWR¿QGFRQQHFWLRQVEHWZHHQWKHGHVLJQDQGWKH¿QDOSURGXFW
7KHVSDFHXWLOLVDWLRQZDVPHDVXUHGDQGTXDOLWDWLYHO\VWXGLHGE\YLGHRREVHUYDWLRQRIKRZWKHVSDFH
LVEHLQJXVHG,QDGGLWLRQWKHERRNLQJLQIRUPDWLRQRIWKHVSDFHZDVXVHG9LGHRUHFRUGLQJVZHUH



FRQGXFWHG WZLFH GXULQJ WKH SURMHFW XVLQJ WLPHODSVH FDPHUDV %HIRUH DQ\ DOWHUDWLRQV D IRXUGD\
UHFRUGLQJZDVVKRWLQWKHVSDFHWREHUHQRYDWHGDQGDVHFRQGYLGHRZDVVKRWVL[PRQWKVDIWHUWKH
LPSOHPHQWDWLRQ'XULQJWKH¿UVWVL[PRQWKVRIXVHXVHUH[SHULHQFHVZHUHJDWKHUHGXVLQJDVXUYH\
7KHVXUYH\LQFOXGHG¿YHRSHQHQGHGTXHVWLRQVUHJDUGLQJDQWLFLSDWHGXVHRIWKHVSDFHDWPRVSKHUH
SRVLWLYHDQGQHJDWLYHDVSHFWVRIWKHVSDFHDQGRWKHUFRPPHQWV6XUYH\VZHUHSODFHGLQWKHUHQR
YDWHGSUHPLVHVDQGZHUHDYDLODEOHWRHYHU\RQHHQWHULQJWKHVSDFH$WRWDORIXVHUVDQVZHUHGWKH
VXUYH\ VWXGHQWV¿YHVWDIIPHPEHUVDQGRQHPXVLFLDQ 
7KHFRQWHQWDQDO\VLVRIXVHUQHHGVUHVXOWHGLQWKUHHPDLQFDWHJRULHVLQIUDVWUXFWXUDOSUDFWLFDODQG
HPRWLRQDO7KHLQIUDVWUXFWXUDOIDFWRUVUHIHUWRWKHIXQGDPHQWDOXQGHUO\LQJV\VWHPVDQGVHUYLFHVQHF
HVVDU\IRUDEXLOWHQYLURQPHQWWRIXQFWLRQ0RVWRIWKHVHIDFWRUVVWD\KLGGHQGXULQJFRQFHSWXDOGHVLJQ
EXWWKH\KDYHDQHQRUPRXVHIIHFWRQWKHXVDELOLW\RIVSDFHV8VXDOO\LQIUDVWUXFWXUDOIDFWRUVDUHWKH
RQHVXVHUVGRQRWZDQW WR WKLQNDERXWPHDQLQJWKH\DUHGLVFXVVHGRQO\ZKHQWKH\GRQRWZRUN
'XULQJWKHFKDUUHWWHXVHUVGHYHORSHGWKUHHWKHPHVUHODWHGWRLQIUDVWUXFWXUDOIDFWRUVVDIHW\IDFLOLW\
PDQDJHPHQWDQGLQIRUPDWLRQVKDULQJ
7KHSUDFWLFDOIDFWRUVUHIHUWRHOHPHQWVWKDWDUHUHODWHGWRDFWLRQ,WFRPSULVHVWKHNH\DFWLYLWLHVRIWKH
RUJDQLVDWLRQ±LQWKLVFDVHOHDUQLQJWHDFKLQJDQGUHVHDUFK3UDFWLFDOIDFWRUVLQFOXGHGWKHIROORZLQJ
WKHPHVLQIRUPDWLRQVKDULQJDVWRROVIRUWHDFKLQJOHDUQLQJDQGFUHDWLQJPXVLFQHZOHDUQLQJQHZ
FDPSXVFXOWXUHDQG¿WRXWOD\RXW
7KHHPRWLRQDOIDFWRUVUHIHUWRH[SHULHQFHVWKURXJKVHQVHV7KH\FRPSULVHYLVXDODXGLWRU\DQGWDF
WLOH VHQVDWLRQV FRJQLWLYH SURFHVVHV DQG VXEMHFWLYH H[SHULHQFHV 7KH LPDJH RI WKH QHZ OHDUQLQJ
VSDFHZDVLPSRUWDQWIURPWKHEHJLQQLQJRIWKHSURMHFW
7KHOHYHORIFROODERUDWLRQYDULHGEHWZHHQWKHSKDVHVRIWKHSURMHFW'XULQJWKHFRQFHSWGHVLJQSKDVH
WKHUH ZDV JHQXLQH HQWKXVLDVP IRU SDUWLFLSDWRU\ GHVLJQ 6XI¿FLHQW GLDORJXH ZDV IDFLOLWDWHG E\ WKH
GHGLFDWHGFRFUHDWRUFRQVXOWDQWVLQPXOWLSOHGHVLJQZRUNVKRSVWKHUHVXOWVRIZKLFKZHUHWUDQVSDUHQW
WR HDFKVWDNHKROGHU7KH WUDQVLWLRQIURPWKHFRQFHSWGHVLJQSKDVH WRWKHWHFKQLFDOGHVLJQSKDVH
ZDVDFWXDWHGE\PRYLQJIURPWKHFUHDWLYHZRUNVKRSVWRUHJXODUPHHWLQJVDQGIURPWKHFUHDWLRQRI
QHZHOHPHQWVWRGRZQVL]LQJWKHVFRSHRIWKHSURMHFWWRUHPDLQZLWKLQWKHEXGJHW&RVWFXWVZHUH
QHFHVVDU\DVWKHHODERUDWHGFRVWHVWLPDWHUHYHDOHGWKDWWKHFRVWVRIWKH¿UVWYHUVLRQRIWKHFRQFHSW
KDG DOPRVW GRXEOHG WKH EXGJHW ,Q WKH GRZQVL]LQJ SURFHVV WKH XVHU QHHGV ZHUH SULRULWLVHG ZLWK
UHVSHFWWRWKHLQIRUPDWLRQJDWKHUHGLQWKHFRFUHDWLRQZRUNVKRSV
'XULQJWKHFRQVWUXFWLRQSKDVHWKHSURMHFWWHDP¶VDWWHQWLRQZDVPDLQO\IRFXVHGRQWKHTXHVWLRQRI
µKRZWREXLOG¶LQVWHDGRIµKRZWKLVZLOOEHXVHG¶7KLVZDVQHFHVVDU\WRNHHSXSZLWKWKHVFKHGXOH
DQGEXGJHWEXWLWPD\KDYHOHGWRVRPHKDVW\GHFLVLRQV2QHH[DPSOHZDVWKHZD\WKHZLUHLQVWDO
ODWLRQV IRU WKH RXWGRRU VSHDNHUV ZHUH KDQGOHG 'XULQJ WKH FRQFHSW GHVLJQ SKDVH WKH XVHUV H[
SUHVVHGWKDWPXVLFKHDUGRXWVLGHWKHEXLOGLQJZRXOGEHDQLPSRUWDQWSDUWRIWKHQHZLPDJH:KHQ
WKHXVHUVLQTXLUHGDERXWWKHZLUHLQVWDOODWLRQVGXULQJWKHFRQVWUXFWLRQSKDVHWKHSURMHFWWHDPVWDWHG



WKDWWKH\ZRXOGLQYHVWLJDWHWKHPDWWHU,QWKHQH[WPHHWLQJWKH\VWDWHGWKDWWKHUHZRXOGEHQRZLUH
LQVWDOODWLRQVIRUWKHRXWGRRUVSHDNHUV
8VHUH[SHULHQFHVXUYH\UHVSRQVHVLQGLFDWHWKDWWKHUHUHDOO\ZDVDQHHGIRUDPXOWLSXUSRVHOHDUQLQJ
VSDFH$PDMRULW\RIWKHUHVSRQGHQWV I 1  UHSRUWHGWKDWWKH\ZRXOGXVHWKHQHZVSDFHLQ
WKHIXWXUH5HDVRQVJLYHQIRUWKHXVHZHUHUHODWHGWRWKHORFDWLRQEHLQJQHDUWKHOLEUDU\DQGWKHORQJ
RSHQLQJKRXUV$OVRHPRWLRQDOIDFWRUVVXFKDVWKHDWPRVSKHUHDQGFRPIRUWSURYLGHGUHDVRQVIRU
XVLQJWKHVSDFH6RPHUHVSRQGHQWVVSHFL¿HGWKDWWKLVQHZOHDUQLQJVSDFHZDVWKHRQO\IUHHDQG
DYDLODEOHVSDFHIRUVWXGHQWVDQGVWXGHQWRUJDQLVDWLRQV
7KHSUREOHPRIXQGHUVWDQGLQJXVHUUHTXLUHPHQWVDQGWUDQVIRUPLQJWKHPLQWRKLJKTXDOLW\GHVLJQVLV
DXQLYHUVDORQHWKDWPDQ\LQGXVWULHVKDYHVWUXJJOHGZLWK7KH¿QGLQJVRIWKLVVWXG\SURYLGHDOLQN
EHWZHHQWKHXVHUSHUVSHFWLYHDQGWKHSURMHFWPDQDJHPHQW:KLOHHYHU\GLVFLSOLQHDQGHGXFDWLRQDO
OHYHOKDVLWVRZQXQLTXHFKDUDFWHULVWLFVWKHSUHVHQWHGUHVXOWVFDQEHXVHGJHQHUDOO\WRLPSURYHWKH
GHVLJQ RI OHDUQLQJ VSDFHV IURP WKH XVHUV¶ SRLQW RI YLHZ 7KH LQIUDVWUXFWXUDO±SUDFWLFDO±HPRWLRQDO
IUDPHZRUNFDQEHXVHGWRLPSURYHWKHPDQDJHPHQWRIGHVLJQDQGFRQVWUXFWLRQSURFHVVHV
(YHQWKRXJKSDUWLFLSDWRU\GHVLJQUHSUHVHQWVDKLJKOHYHORIVHUYLFHLWLVQRWDFRQFHSWZLWKRXWGRZQ
VLGHV7KHDFWLYHUROHRIWKHRZQHUVHHPVWROHDGWRRSSRUWXQLWLHVIRUFRFUHDWLQJYDOXHLQXVHZLWK
XVHUVLQWKHFRQFHSWGHVLJQSKDVH+RZHYHUWKLVFDVHVKRZVWKDWWKHXVHRISDUWLFLSDWRU\GHVLJQLQ
WKHFRQFHSWGHVLJQSKDVHGRHVQRWQHFHVVDULO\JXDUDQWHHVXFFHVV7KHDFFRPSOLVKPHQWVFDQEH
XQGRQHLQWKHODWHUSKDVHVRIWKHSURMHFWDVWKHXVHUFHQWULFDSSURDFKPLJKWEHORVW,QWKLVFDVH
VRPH IHDWXUHV RI WKH UHTXLUHG TXDOLW\ ZHUH ORVW LQ WKH FRQVWUXFWLRQ SKDVH EHFDXVH WKH GHFLVLRQ
PDNLQJDQGVXSHUYLVLRQZHUHIUDJPHQWHG7KXVZHUHFRPPHQGWKDWLIWKHFROODERUDWLYHGHVLJQDS
SURDFK LVSXUVXHGLWVKRXOGEHGRQHZLWKDVWUDWHJ\WKDWLPSOLHVKRZWRPDLQWDLQFROODERUDWLRQDW
HDFKSKDVHRIWKHSURMHFWDQGGXULQJSKDVHVZKHQWKHFXVWRPHUKDVOHVVWRVD\



 3DSHU,,,
7KHDLPRIWKHUHVHDUFKLVWRREVHUYHWKHEDUULHUVLQFRPPXQLFDWLRQEHWZHHQWKHFRQVWUXFWLRQSURMHFW
RUJDQLVDWLRQDQGWKHXVHURUJDQLVDWLRQ7KHIRFXVRIWKHEXLOGHUVDQGWKHXVHUVRIWKHEXLOGLQJVPD\
EHYHU\GLIIHUHQWIURPHDFKRWKHUDQGWKHVDPHJRHVIRUWKHODQJXDJHWKH\XVH7KHSHUVSHFWLYHRI
WKHODQJXDJHXVHGLQHYHU\GD\FRPPXQLFDWLRQRIEXLOGLQJSURMHFWVKDVQRWEHHQZLGHO\UHVHDUFKHG
7KHUHDUHVRPHVWXGLHVDERXWKRZFXOWXUDOGLIIHUHQFHVLQFOXGLQJODQJXDJHSUREOHPVPD\PDNHSUR
MHFWPDQDJHPHQWPRUHGLIILFXOW 2FKLHQJDQG3ULFH EXWWKHODQJXDJHEDUULHUPD\H[LVWHYHQ
LIWKHVWDNHKROGHUVKDYHDFRPPRQFXOWXUDOEDFNJURXQG7KHSXUSRVHRIWKLVUHVHDUFKLVWRSURYLGH
DGGLWLRQDOXQGHUVWDQGLQJDERXWFRPPXQLFDWLRQSUREOHPVE\VWXG\LQJWKHGLIIHUHQFHVRIWKHODQJXDJH
DQGMDUJRQWKDWLVXVHGE\WKHFRQVWUXFWLRQSURIHVVLRQDOVDQGWKHXVHUVRIWKHEXLOGLQJ
7KHUROHVLQEXLOGLQJSURMHFWVFDQEHGLYLGHGLQWRWZRFDWHJRULHVDFFRUGLQJWRWKHSXUSRVHRIH[LVW
HQFHWKHXVHUVDQGWKHRWKHUV7KHSXUSRVHRIDOOWKHRWKHUVLVWRHQVXUHWKDWWKHUHZLOOEHSUHPLVHV
WRXVHZKHUHDVWKHXVHUV¶SXUSRVHLQPRVWFDVHVKDVQRWKLQJWRGRZLWKWKHH[LVWHQFHRIWKHSUHP
LVHV3UHPLVHVDUHVLPSO\RQHWRRODPRQJRWKHUVDQGWKHXVHUFRXOGLPSOHPHQWLWVSXUSRVHLQDQ\
RWKHU SUHPLVHV DV ZHOO 7KXV WKH FRPSHWHQFH DQG MDUJRQ RI WKH XVHUV KDYH OLWWOH WR GR ZLWK WKH
FRPSHWHQFHDQGMDUJRQRIDOOWKHRWKHUV7KHSXUSRVHRIH[LVWHQFHDOVRGHWHUPLQHVWKHIRFXVRIHDFK
VWDNHKROGHUWKHXVHUVIRFXVRQKRZWKHSUHPLVHVPD\EHXVHGZKHUHDVDOOWKHRWKHUVIRFXVRQKRZ
WKHSUHPLVHVPD\EHEXLOW
,QFDVHDWWKH8QLYHUVLW\RI-\YlVN\Ol)LQODQGPSUHPLVHVZHUHUHWURILWWHGWREHWWHUVXSSRUW
WKHFRUHDFWLYLWLHVRIWKHRUJDQLVDWLRQ%HIRUHWKHSURMHFWWKHUHZDVTXLWHDSRSXODUOXQFKFDIHWHULD
WKHUHWKDWZDVDERXWWRPRYHWRDQRWKHUEXLOGLQJDWWKHFDPSXV$OOWKHRWKHUSUHPLVHVLQWKHEXLOGLQJ
ZHUHRFFXSLHGE\WKHGHSDUWPHQWRIPXVLFVRLWZDVGHFLGHGWRGHYHORSWKHSUHPLVHVWRVXSSRUW
OHDUQLQJSUHVHQWLQJDQGH[SORULQJPXVLF
7KHFRFUHDWLRQDOSURMHFWLVGLYLGHGLQWRIRXUSKDVHVWKDWIROORZHDFKRWKHUYLVLRQLQJDQGFRQFHSW
GHVLJQWHFKQLFDOGHVLJQFRQVWUXFWLRQDQGSUHPLVHVLQXVH7KHYLVLRQLQJDQGFRQFHSWGHVLJQSKDVH
RIWKHSURMHFWFRPSULVHVWKHLQLWLDOPHHWLQJVZLWKWKHNH\VWDNHKROGHUVDQGWKHFKDUUHWWHFRFUHDWLRQ
ZRUNVKRSV7KHWHFKQLFDOGHVLJQFRPSULVHVWKHVWHHULQJJURXSDQGGHVLJQPHHWLQJV7KHFRQVWUXF
WLRQLQFOXGHVERWKFRQVWUXFWLRQDQGILQDOSODQQLQJHQGLQJZLWKWKHKDQGRYHU$IWHUWKHSUHPLVHVZHUH
KDQGHGRYHUIURPFRQWUDFWRUWRXVHUVWKHXVHSKDVHEHJDQ
9DULRXV W\SHVRI GDWD ZHUHJDWKHUHG V\VWHPDWLFDOO\ WKURXJKRXW WKH SURMHFW WR H[DPLQH WKH ZKROH
SURFHVVFKDUUHWWHPDWHULDO GDWDSURGXFHGGXULQJGHVLJQZRUNVKRSV PHPRVDQGPLQXWHVDQGVDW
LVIDFWLRQVXUYH\7KHVXUYH\ZDVGHVLJQHGVRWKDWRQRQHVLGHWKHUHZHUHVWDWHPHQWVWKDWHYDOXDWHG
WKHSUHPLVHV¶ILWQHVVIRUWKHDFWLYLWLHVLWZDVGHVLJQHGIRU ILWQHVVIRUSXUSRVH 2QWKHRWKHUVLGH
WKHUHZHUHVWDWHPHQWVWKDWDVVHVVHGWKHVXFFHVVRIWKHGHVLJQDQGLPSOHPHQWDWLRQDVZHOODVLQ



FOXGHGILYHRSHQHQGHGTXHVWLRQVUHJDUGLQJWKHSRVVLEOHXVHRIWKHVSDFHLQWKHIXWXUHWKHDWPRV
SKHUHRIWKHVSDFHWKHSRVLWLYHDQGQHJDWLYHDVSHFWVRIWKHVSDFHDQGRWKHUFRPPHQWV7KDWZD\
LWZDVSRVVLEOHWRREVHUYHGLIIHUHQFHVLQVDWLVIDFWLRQH[SUHVVLRQVEHWZHHQWKHHYDOXDWLRQEDVHGRQ
DFWLYLWLHV XVHUV¶ODQJXDJH DQGWKHGHVLJQ DQGLPSOHPHQWDWLRQTXDOLW\DVVHVVPHQW EXLOGHUV¶ODQ
JXDJH $WRWDORIXVHUVDQVZHUHGWKHVXUYH\7KHPDMRULW\ I 1  RIWKHUHVSRQGHQWVZHUH
VWXGHQWVIURPWKH)DFXOW\RI+XPDQVFLHQFHVZKLFKLQFOXGHVWKH'HSDUWPHQWRI0XVLF$OWRJHWKHU
VWXGHQWVILYHVWDIIPHPEHUVDQGRQHPXVLFLDQFRPSOHWHGWKHVXUYH\7KHDQDO\VLVRIWKHPXOWLSOH
FKRLFHVZDVFRQGXFWHGE\DSSO\LQJWKHORJLFRI1HW3URPRWHU6FRUH 136 136LVGHYHORSHGE\
5HLFKKHOG  
,QWKHGRFXPHQWDQDO\VLVWKUHHHQOLJKWHQLQJH[DPSOHVZHUHLGHQWLILHGWRSUHVHQWWKHQDWXUHRIWKH
ODQJXDJHEDUULHUEHWZHHQWKHXVHUVDQGWKHFRQVWUXFWLRQSURIHVVLRQDOVFXUWDLQVILUHGHWHFWRUV\VWHP
PRGLILFDWLRQDQGRXWGRRUVSHDNHUV&RPPRQWRWKHVHWKUHHH[DPSOHVLVWKDWXVHUVUHTXHVWHGDOORI
WKHPLQWKHWHFKQLFDOGHVLJQPHHWLQJVEXWRQO\WKHILUHGHWHFWRUV\VWHPPRGLILFDWLRQVZHUHGHOLYHUHG
&XUWDLQVZHUHGLVFXVVHGLQWKHGHVLJQPHHWLQJVEHFDXVHEORFNLQJWKHZLQGRZVZDVFRQVLGHUHGDV
DYLWDOSDUWRIWKHDFRXVWLFV7KHUHZDVDZULWWHQVWDWHPHQWLQWKHPLQXWHVWKDWWKHDFRXVWLFDOFXUWDLQV
ZLOOEHLQFOXGHGLQWKHFRQVWUXFWLRQFRQWUDFW7KHFXUWDLQVZHUHDOVRSUHVHQWHGLQWKHFRQWUDFWGUDZ
LQJVEXWWKH\ZHUHQRWGHOLYHUHGLQWKHKDQGRYHU7KHVWRU\LVTXLWHVLPLODUWRWKHRXWGRRUVSHDNHUV
WKDWZHUHLQLWLDOO\LQFOXGHGEHFDXVHLWLVLPSRUWDQWIRUWKHGHSDUWPHQWLPDJHWKDWWKH\KDYHWKHRSWLRQ
WRSOD\PXVLFIURPWKHVWDJHVWUDLJKWWRWKHVXUURXQGLQJRXWVLGHDUHD7KHSURFXUHPHQWUHVSRQVLELO
LWLHVZHUHVKDUHGVRWKDWWKHXVHUVKDGUHVSRQVLELOLW\WRSURYLGHWKHVSHDNHUVDQGWKHFRQWUDFWRUKDG
UHVSRQVLELOLW\WRLQVWDOOWKHFDEOHDQGDUUDQJHWKHGHPROLWLRQDQGIL[XSIRUWKHFDEOHURXWH%RWKWKH
VSHDNHUFDEOHDQGWKHFXUWDLQVZHUHLQVWDOOHGDIWHUWKHKDQGRYHU
7KHVWRU\RIWKHILUHGHWHFWRUPRGLILFDWLRQVZDVDELWVLPSOHU7KHPRGLILFDWLRQIRUWKHGHWHFWRUZDV
QHHGHGEHFDXVHWKHDUWLVWVZLVKWRXVHWKHDWULFDOVPRNHDWWKHVWDJH,WZDVVWDWHGWKDWWKLVFDQEH
GRQHE\FKDQJLQJDFRXSOHRIGHWHFWRUXQLWVDQGDGGLQJDPRGXOHWRWKHFHQWUDOXQLWRIWKHV\VWHP
7KHPRGLILFDWLRQVZHUHLPSOHPHQWHGDFFRUGLQJWRWKHSODQ:KHQFRPSDULQJWKHVHWKUHHFDVHVWKH
TXHVWLRQDULVHVZKHWKHUWKLVLVUDQGRPEHKDYLRXUWRDFFRPSOLVKVRPHDVVLJQPHQWVDQGLJQRUHRWK
HUVRUQRW
$QVZHUVWRWKHRSHQHQGHGTXHVWLRQVRIWKHVXUYH\ZHUHGLYLGHGLQWRWKUHHPDMRUFDWHJRULHVLQIUD
VWUXFWXUDOSUDFWLFDODQGHPRWLRQDO(PRWLRQDOIDFWRUVZKLFKUHIHUWRH[SHULHQFHVWKURXJKVHQVHVE\
FRPSULVLQJ YLVXDO DXGLWRU\ DQG WDFWLOH VHQVDWLRQV DV ZHOO DV FRJQLWLYH SURFHVVHV DQG VXEMHFWLYH
H[SHULHQFHVZHUHPHQWLRQHGWLPHVLQWKHVDWLVIDFWLRQVXUYH\3UDFWLFDOIDFWRUVZKLFKUHIHUWR
HOHPHQWVWKDWDUHUHODWHGWRRUUHVXOWLQJIURPDFWLRQZHUHPHQWLRQHGWLPHV7KHLQIUDVWUXFWXUDO
IDFWRUVZKLFKUHIHUWRWKHIXQGDPHQWDOXQGHUO\LQJV\VWHPVDQGVHUYLFHVQHFHVVDU\IRUDEXLOWHQYL
URQPHQWWRIXQFWLRQZHUHPHQWLRQHGWLPHV%DVHGRQWKHVHSURSRUWLRQVLWLVVXJJHVWHGWKDWWKH
XVHUVSUHIHUGLVFXVVLRQWKDWIRFXVHVRQHPRWLRQDODQGSUDFWLFDOIDFWRUVLQVWHDGRIIRFXVLQJRQLQIUD
VWUXFWXUDOIDFWRUVOLNHWKHTXDOLW\RILQGRRUFOLPDWH



$QRWKHULQGLFDWLRQRIWKHVLJQLILFDQFHRIWKHODQJXDJHXVHGFDQEHIRXQGLQWKHPXOWLSOHFKRLFHTXHV
WLRQV:KHQFRPSDULQJWKHILUVWVXUYH\DQVZHUVWRWKHVHFRQGVXUYH\DQVZHUVWKHFKDQJHLQWKH
SURSRUWLRQRIWKHEHVWJUDGHDQVZHUV PHDQLQJ³,FRPSOHWHO\DJUHH´ LVVWULNLQJDVWKHIROORZLQJ
GLVFXVVLRQUHYHDOV7KHGHYHORSPHQWIURPWKHILUVWVXUYH\WRWKHVHFRQGRQHLVRSSRVHGEHWZHHQ
WKHTXHVWLRQVHWV7KHVDWLVIDFWLRQVHHPVWRLQFUHDVHLQWKHVHWWKDWHYDOXDWHVWKHXVDELOLW\RIWKH
SUHPLVHV ILWQHVVWRSXUSRVH DQGGHFUHDVHLQWKHVHWWKDWDVVHVVHVWKHTXDOLW\RIGHVLJQDQGLPSOH
PHQWDWLRQ7KHORJLFDOUHDVRQZDVVHDUFKHGIRULQWKHWHUPLQRORJ\DQGLWVHHPVWKDWXVHUVDUHPRUH
FDSDEOHRIHYDOXDWLQJLIWKHTXHVWLRQGLUHFWVWKHPWRFRQVLGHUDFWLYLW\ILUVWDQGVSDFHVHFRQGDVZDV
WKHFDVHLQWKHILUVWVHWRITXHVWLRQV,QVWHDGWKHVHFRQGVHWGLUHFWHGWKHPWRFRQVLGHUVSDFHILUVW
DQGWKHHIIHFWRQDFWLRQVHFRQG
2XU WKUHH H[DPSOHV RI KRZ XVHU QHHGV ZHUH WUHDWHG GXULQJ WKHGHVLJQ DQG FRQVWUXFWLRQ SKDVHV
FXUWDLQVILUHGHWHFWRUV\VWHPPRGLILFDWLRQDQGRXWGRRUVSHDNHUV LQGLFDWHWKDWFRQVWUXFWLRQSURIHV
VLRQDOVWHQGWRGHDORQO\ZLWKWKHIHDWXUHVUHODWHGWRWKHLQIUDVWUXFWXUDOQHHGV7KHUHZDVQRVLJQLIL
FDQWGLIIHUHQFHEHWZHHQWKHVHWKUHHWDVNVVFKHGXOHZLVHRUEXGJHWZLVH1HLWKHUZDVWKHUHDGLIIHU
HQFHLQKRZWKH\ZHUHVWDWHGLQWKHPHHWLQJV,WZDVPDGHFOHDUWKDWDOORIWKHVHDUHLPSRUWDQWIRU
WKHXVHU 7KH QHHG IRU WKHILUH GHWHFWRU V\VWHPPRGLILFDWLRQ ZDV UHODWHGWR LQIUDVWUXFWXUDO QHHGV
ZKHUHDVWKHRWKHUWZRZHUHUHODWHGWRSUDFWLFDODQGHPRWLRQDOQHHGV
,IWKHLQIUDVWUXFWXUDOQHHGVDUHFRPSDUHGZLWKWKHRWKHUWZRFDWHJRULHVLWFDQEHUHDOLVHGWKDWHQJL
QHHULQJVDIHDQGKHDOWK\LQGRRUFOLPDWHGLIIHUVTXLWHDELWIURPGHVLJQLQJKRZWKHSUHPLVHVDIIHFW
KXPDQEHKDYLRXURUKXPDQHPRWLRQV,WPD\EHWKDWPRVWRIWKHHQJLQHHUVZRXOGSUHIHURQO\WRGHDO
ZLWKWKHLQIUDVWUXFWXUDOQHHGVWKHRXWFRPHLVPXFKPRUHSUHGLFWDEOHDQGQHHGVIHZHUDGMXVWPHQWV
DIWHUZDUGV7KDWZD\WKHHQJLQHHUFDQEHVXUHDERXWWKHYDOXHKHVKHKDVWRRIIHU%XWWKHGRZQVLGH
LVWKDWWKHVHUYLFHDQGWKHWHUPLQRORJ\FRQFHUQLQJWKHSUDFWLFDODQGHPRWLRQDOQHHGVUHPDLQXQGHU
GHYHORSHG$VWKHRYHUVLPSOLILFDWLRQRIWKHFRPPXQLFDWLRQSUREOHPVLVVXSSRVHGWREHPDOLFLRXV
WKHVHSUREOHPVZLOOUHTXLUHDORWPRUHUHVHDUFKLQRUGHUWRILQGZD\VWRRIIHUVHUYLFHVQRWRQO\WRWKH
LQIUDVWUXFWXUDOOHYHORIQHHGVEXWDOOXVHUQHHGV7KHUHIRUHLWLVVXJJHVWHGWKDWSURMHFWPDQDJHPHQW
VHUYLFHSURYLGHUVFRXOGJDLQVLJQLILFDQWFRPSHWLWLRQDGYDQWDJHYLDEHWWHUXQGHUVWDQGLQJRIQHHGV



 3DSHU,9
7KHSXUSRVHRIWKLVUHVHDUFKLVWREHWWHUXQGHUVWDQGWKHFRQQHFWLRQEHWZHHQGHVLJQPDQDJHPHQW
SURFHGXUHVDQGTXDOLW\(YHQWKRXJKWKHUHLVTXLWHDORWRIFROODERUDWLRQUHODWHGUHVHDUFKFRQFHUQLQJ
FRQVWUXFWLRQSURMHFWPDQDJHPHQWWKHIRFXVLVTXLWHWRRORULHQWHG)RFXVLQJRQDVLQJOHWRRORUSUDF
WLFHPDNHVWKHSHUVSHFWLYHUDWKHUPHFKDQLFDOZKLFKUHGXFHVKXPDQH[LVWHQFHWRDFRXSOHRITXDQ
WLWDWLYHLQGLFDWRUVVXFKDVXQLWVSHUPDQKRXUVDIHW\FRVWUHZRUNDQGVRIRUWK
7R UHDFK D KROLVWLF YLVLRQRI KRZ WR LPSURYH WKHWRWDO TXDOLW\ RI WKH SURMHFWGHOLYHU\ LQGLFDWRUV RI
FROODERUDWLRQSHUVHDUHQHHGHG7KHDUJXPHQWLVWKDWWKHSURMHFWTXDOLW\SHUIRUPDQFHFDQEHIRUH
FDVWHGIURPWKHSURMHFWPDQDJHPHQWSURFHGXUHV7RSURYHWKLVXVHUVDWLVIDFWLRQZDVXVHGDVTXDOLW\
LQGLFDWRUDQGDQH[SODQDWLRQIRUVDWLVIDFWLRQOHYHOZDVVRXJKWE\TXDOLWDWLYHDQDO\VLVRYHUWKHSURMHFW
GRFXPHQWDWLRQ
7RFRPSOHPHQWUHIOHFWLYHLQGLFDWRUVOLNHSURFHVVYDULDQFHVRUGHVLJQTXDOLW\LQGLFDWRUVWKLVUHVHDUFK
DQDO\VHVFROODERUDWLRQIURPWKHSHUVSHFWLYHRIIRUPDWLYHLQGLFDWRUV,QJHQHUDOWKHLQGLFDWRUVPD\
EHGLYLGHGLQWRWZRFDWHJRULHVUHIOHFWLYHLQGLFDWRUVDQGIRUPDWLYHLQGLFDWRUV5HIOHFWLYHLQGLFDWRUVDUH
EDVHGRQWKHFODVVLFDOWHVWWKHRU\7KH\DVVXPHWKDWHYHU\PHDVXUHUHIOHFWVDQXQGHUO\LQJFRQVWUXFW
LHWKHREMHFWXQGHUH[DPLQDWLRQ2QWKHRWKHUKDQGIRUPDWLYHLQGLFDWRUVDUHXVHGWRGHVFULEHPRUH
FRPSOH[ VRFLDO FRQVWUXFWV 6RFLRHFRQRPLF VWDWXV LVD FODVVLF H[DPSOHRI VXFKFRQVWUXFW DV LW LV
IRUPHGDVDFRPELQDWLRQRIHGXFDWLRQLQFRPHRFFXSDWLRQDQGUHVLGHQFH7KXVDVWKHFROODERUD
WLRQLVDPXOWLIDFHWHGVRFLDOFRQVWUXFWZKLFKKDVPXOWLSOHGLPHQVLRQVLWLVVXJJHVWHGWKDWWKHIRUPD
WLYHSHUVSHFWLYHLVVXLWDEOHIRUWKLVUHVHDUFK
0L[HGPHWKRGDSSURDFK ZKLFK HQWDLOVERWKTXDQWLWDWLYHDQGTXDOLWDWLYHGDWD FROOHFWLRQWHFKQLTXHV
DQGDQDO\VLVSURFHGXUHVZDVDGRSWHGDVPDLQUHVHDUFKDSSURDFKRIWKLVVWXG\ 6DXQGHUVHWDO
S 7KHTXDQWLWDWLYHVXUYH\ZDVFRQGXFWHGDPRQJWKHXVHUVRIWKHSUHPLVHVWKDWZHUHUHQR
YDWHGLQWKHFDVHSURMHFW7KHDSSUR[LPDWHGVL]HRIWKHWDUJHWSRSXODWLRQZDV$WRWDORIXVHUV
DQVZHUHGWKH VXUYH\ DQGRI WKRVH DQVZHUHG DOO TXHVWLRQV 7KHTXDOLWDWLYH FRPSRQHQWRI WKH
VWXG\ZDVDQDUFKLYDODQDO\VLVRYHUSURMHFWPHHWLQJPHPRVSURMHFWVFKHGXOHSURMHFWEXGJHWDQG
FRVWFDOFXODWLRQVZRUNVKRSPDWHULDOVXFKDVGUDIWHGGUDZLQJVDQGYLGHRUHFRUGHGSUHVHQWDWLRQVRI
XVHUV
&DVHZDVDUHQRYDWLRQSURMHFWZKHUHDPOHDUQLQJHQYLURQPHQWDUHKHDUVDOQHZVURRPZDV
UHQRYDWHGWRPDWFKWKHQHHGVRIQHZPHGLDHQYLURQPHQW6LQFHWKHSUHYLRXVUHQRYDWLRQRIWKHSUHP
LVHVLQWKHIRFXVLQWKHMRXUQDOLVWLFPHGLDKDVPRYHGIURPSULQWDQGGHVNWRSRULHQWHGSURGXF
WLRQDQGFRQVXPSWLRQWR¶PRELOHILUVWµDQGDPRUHDXGLRYLVXDODSSURDFK$OOWKLVUHTXLUHGKLJKWHFK
ZLUHOHVVWUDQVIHUV\VWHPVIRUERWKLQWHUQHWFRQQHFWLRQVDQG$9FRQWHQWVDQGWKDWPDGHWKHSURMHFW
WHFKQRORJLFDOO\FKDOOHQJLQJWRGHVLJQ,QDGGLWLRQWKHUHZHUHYHQWLODWLRQDQGSLSLQJFKDQJHVDQGWKH
EXLOGLQJ DXWRPDWLRQ ZDVDOVR PRGLILHG 7KHUHIRUHD IXOOGHVLJQLQJ WHDP ZDV FRPPLVVLRQHGIRUD



VPDOOVFDOHSURMHFWDQGWKDWPDGHWKHFDVHVXLWDEOHDVDFULWLFDOFDVHIRUUHVHDUFKLQJWKHFROODERUD
WLYHZD\VRIZRUNLQJ
$VDUHVXOWIRXULQGLFDWRUVZHUHLGHQWLILHGPD\EHFDSDEOHRIH[SODLQLQJKRZSURMHFWRXWFRPHTXDOLW\
FDQEHIRUHFDVWHGIURPWKHPDQDJHPHQWVW\OH DQGPDQDJHULDODFWV7R FUHDWHDXVHIXOIRUPDWLYH
LQGLFDWRUDVHWRIVXELQGLFDWRUVPXVWH[LVWWKDWFRYHUWKHH[DPLQHGVXEMHFW,Q)LJXUHWKHLGHQWLILHG
IRXULQGLFDWRUVDUH SUHVHQWHG DV VXELQGLFDWRUVWRWKHVWDWXVRIEHQHILFLDOFROODERUDWLRQ 7KXVWKH
EHQHILFLDOFROODERUDWLRQLVXQGHUVWRRGDVPDLQLQGLFDWRUZKLFKIRUHFDVWVWKHTXDOLW\RIWKHSURMHFW¶V
RXWFRPH

)LJXUH7KHEUHDNGRZQUHJDUGLQJWKHLQGLFDWRURIEHQHILFLDOFROODERUDWLRQ

7KHILUVWVXELQGLFDWRULVWDVNPDQDJHPHQWZKLFKREVHUYHVFRPPXQLFDWLRQZLWKLQHDFKVWDNHKROGHU
JURXS7DVNPDQDJHPHQWIROORZVDFFRPSOLVKPHQWUDWHVRIWKHWDVNOLVWVDQGNHHSVXSWKHGHVLJQ
VFKHGXOH
7KHVHFRQGVXELQGLFDWRUREVHUYHVFRPPXQLFDWLRQEHWZHHQVWDNHKROGHUJURXSVDQGWKHIOH[LELOLW\RI
WKHZRUNIORZPDQDJHPHQW7KHIOH[LELOLW\LVREVHUYHGE\UHFRJQLVLQJXWLOLVDWLRQRIEHQHILFLDOXQFHU
WDLQW\IURPWKHIROORZLQJDVSHFWV






,QFUHDVLQJFUHDWLYLW\
&RQVWDQWO\DGRSWLQJPRUHSHUVSHFWLYHV
,QFUHDVLQJPDWXULW\RILQIRUPDWLRQ
7DVNSULRULWLVDWLRQ
1HZVROXWLRQVVXJJHVWLRQV



7KHWKLUGVXELQGLFDWRUREVHUYHVLQWHUDFWLRQVFRQFHUQLQJYDOXHFUHDWLRQE\H[DPLQLQJZKHWKHUWKH
PDQDJHPHQWSRVVHVVHVDVWUDWHJLFSHUVSHFWLYHWRYDOXHFUHDWLRQE\IXOILOOLQJXVHUQHHGV7KHVWUDW
HJ\ LV VXSSRVHG WR EH IRUPHG E\ UHFRJQLVLQJ XVHU QHHGV UHODWHG WR FDWHJRULHV RI LQIUDVWUXFWXUDO
QHHGVSUDFWLFDOQHHGVDQGHPRWLRQDOQHHGV GHWDLOHGGHVFULSWLRQDYDLODEOHLQWKHVXPPDU\RISDSHU
,, 7KHUHVXOWVRIWKHVDWLVIDFWLRQVXUYH\VXJJHVWWKDWDKLJKOHYHORIVDWLVIDFWLRQLVUHDFKHGE\IXO
ILOOLQJVWUDWHJLFDOO\GHWHUPLQHGHPRWLRQDOQHHGVDQGWKRVHSUDFWLFDOQHHGVZKLFKDUHFORVHO\UHODWHG
WRHPRWLRQDOQHHGVDQGWKXVVXSSRUWWKHHIIHFWV,QIUDVWUXFWXUDOQHHGVVKRXOGDOVREHIXOILOOHGEXW
WKHUROHRIWKHVHQHHGVUHJDUGLQJWRWKHFXVWRPHUVDWLVIDFWLRQLVVOLJKWO\GLIIHUHQWFRPSDUHGWRSUDF
WLFDODQGHPRWLRQDOQHHGV,QWKHIXOILOPHQWRILQIUDVWUXFWXUDOQHHGVDPRGHVWSHUIRUPDQFHGRHVQRW
SUHYHQWUHDFKLQJDKLJKVDWLVIDFWRU\OHYHOLIWKHSUDFWLFDODQGHPRWLRQDOQHHGVDUHVXFFHVVIXOO\PHW
7KHIRXUWKLQGLFDWRUUHIOHFWVWKHGHFLVLRQPDNLQJVW\OHLQWKHSURMHFW,QWKHDQDO\VLVLWZDVREVHUYHG
WKDWWKHUHZHUHWZRGLIIHUHQWGHFLVLRQFDWHJRULHVJRRUQRJRGHFLVLRQVDQGHTXDORSWLRQVGHFLVLRQV
,QDJRRUQRJRGHFLVLRQWKHSUHSDUDWLRQVZHUHPDGHIRUWKHFKDLQRIFRPPDQGDQGWKHSXUSRVH
RIWKHSUHSDUDWLRQVZDVWRPDNHDQHDV\GHFLVLRQWRFRQWLQXHWKHSURMHFWDVSODQQHG,QHTXDORSWLRQV
GHFLVLRQVWKHUHZHUHQRREYLRXVZD\VRIKRZWRFDUU\RQDQGWKHSXUSRVHRIWKHSUHSDUDWLRQVZDV
WRDQDO\VHWKHHIIHFWVRIHDFKRSWLRQ$FRPELQDWLRQRIWKHVHZDVIRXQGWREHERWKDQDQDO\WLFDODQG
HIIHFWLYHZD\RIPDNLQJGHFLVLRQVDVODFNRIWKHILUVWZRXOGKDYHOHGWRKHVLWDWLYHLQHIILFLHQF\DQG
ODFNRIWKHODWWHUZRXOGKDYHUHVXOWHGLQFRPPDQGDQGFRQWUROVW\OHRIPDQDJHPHQWZKHUHWKHH[
LVWHQFHRIRQO\RQHVROXWLRQLVDOORZHG,QWKHDQDO\VLVIRXUFULWHULDZHUHIRXQGWRGLVWLQJXLVKZKHWKHU
ERWKHOHPHQWVDUHSUHVHQW





,QIRUPDWLRQEDVLV
7UDQVSDUHQF\
3RZHUVKDULQJ
$ELOLW\WRLWHUDWH

7KHFRPELQDWLRQRIWDVNPDQDJHPHQWIOH[LELOLW\RIZRUNIORZPDQDJHPHQWYDOXHVWUDWHJ\DQGDOWHU
QDWLYHVROXWLRQDQDO\VLVIRUPDQLQGLFDWRUWKDWIRUHFDVWVZKHWKHUWKHSURMHFWPDQDJHPHQWVW\OHOHDGV
WRKLJKSHUIRUPDQFHLQTXDOLW\7KHSUDFWLFDOUHOHYDQFHRIWKHLQGLFDWRUFRPHVIURPWKHQRWLRQWKDWLW
FDQEHXVHG DOUHDG\GXULQJ WKHSURMHFW WR IRUHFDVW WKH TXDOLW\RI WKHSURMHFW 7KLV LV D VLJQLILFDQW
GLIIHUHQFHFRPSDUHGWRTXDOLW\FRQWUROLQVSHFWLRQVEXWPRUHUHVHDUFKLVQHHGHGWRXQGHUVWDQGIRU
H[DPSOHWKHUHODWLYHLPSRUWDQFHRIVXELQGLFDWRUV



 3DSHU9

3URFHVVRQWRORJ\VKLIWVWKHIRFXVRIUHVHDUFKIURPVWDELOLW\DQGFRQWUROWRFKDQJHDQGWKHXQNQRZQ
SXWWLQJRQJRLQJDFWLRQDQGHPHUJHQWDFWLYLW\DWWKHIRUHIURQWRILQTXLU\%ORPTXLVWHWDO  DUJXH
WKDWZKLOHSURMHFWVDUHLQDWUDGLWLRQDOYLHZIRUPHGWKURXJKDVHULHVRISUHSODQQHGVWHSE\VWHSDQG
FRQWUROOHG SURFHVVHV WKH SURMHFW PDQDJHPHQW OLWHUDWXUH LQFUHDVLQJO\ UHFRJQLVHV WKDW PDQDJLQJ D
SURMHFWLQYROYHVPDQDJLQJPRYHPHQWDQGWUDQVIRUPDWLRQWKDWLVGHDOLQJZLWKKXPDQLQWHUDFWLRQV
DQGUHDFWLQJWRFKDQJHV,QWKLVDUWLFOHZHDLPWRDGYDQFHDFRQFHSWXDOIUDPHZRUNWKDWIXUWKHUUH
ILQHVWKLVNLQGRIDQHPHUJLQJSURFHVV
:HEXLOGRQWKLVYLHZDQGDVVHUWWKDWWRXQGHUVWDQGWKHILQHJUDLQHGQDWXUHRIZKDWKDSSHQVLQDQG
GXULQJDSURMHFWZHQHHGWRUHFRJQLVHDQGEHVHQVLWLYHWRWKHµYLEUDQWPRYHPHQWV¶RIWKHPLFURDFWLY
LWLHVLQWKHSURFHVV:HVWXG\WKLVLGHDIURP*DGDPHU¶V  SOD\RQWRORJ\SHUVSHFWLYH7KHSOD\
RQWRORJ\ UHIHUV WR KRZD SKHQRPHQRQD SURMHFW LQ RXU FDVH LV PRUH OLNHD ZDYH²H[SHULHQFLQJ
EDFNDQGIRUWKPRYHPHQWVLQUHVSRQVHWRYDU\LQJZHDWKHUFRQGLWLRQV²WKDQDQHQWLW\RSHUDWLQJLQD
YDFXXP
2XUFDVHPDWHULDOVDUHGUDZQIURPDQRIILFHUHQRYDWLRQSURMHFWXQGHUWDNHQDWWKH8QLYHUVLW\RI7DP
SHUH)DFXOW\RI0DQDJHPHQW)LQODQG7KHRZQHU8QLYHUVLW\3URSHUWLHVRI)LQODQG/WG 83) KDG
LQLWLDWHGD'(02SURJUDPWRGHYHORSQHZW\SHVRIOHDUQLQJDQGZRUNLQJHQYLURQPHQWVLQXQLYHUVLWLHV
7KH DLP RI WKH SURMHFW ZDV WR UHQHZ WKH RIILFH HQYLURQPHQW DSSUR[LPDWHO\  P  WR PHHW WKH
FXUUHQWQHHGVRIDFDGHPLFZRUNE\HQJDJLQJWKHXVHUVRIWKHVSDFHWRFRGHVLJQWKHSURMHFW7KH
FRDXWKRUVRI WKLV DUWLFOH VHUYHG LQ GLIIHUHQW UROHV LQ WKH WHDP 2QH DFWHGDV WKHSURMHFW PDQDJHU
30 DQRWKHUZDVWKHPDLQIDFLOLWDWRURIGLDORJXHVDPRQJWKHXVHUVLQWKHZRUNVKRSVDQGWKHWKLUG
ZRUNHGLQWKHVSDFHDQGSURYLGHGLQIRUPDWLRQEDVHGRQHWKQRJUDSKLFREVHUYDWLRQVLQIRUPDOFRQ
YHUVDWLRQVDQGDFFRXQWVRIVHOIRUJDQLVHGUHGHVLJQDFWLYLWLHVGXULQJWKHSURMHFW



)LJXUH)DFLOLWDWHGGLDORJXHVLQWKHSURMHFW

'DWD FROOHFWLRQ DQG DQDO\VLV DSSOLHG RUJDQLVDWLRQDO HWKQRJUDSK\ PHWKRGV DQG D KHUPHQHXWLFDS
SURDFKWRPDWHULDOLW\,QSDUWLFXODUZHIROORZHG<DQRZ  LQµJLYLQJYRLFH¶WRDFDGHPLFSUDFWLFHV
7KHPHWKRGDQGWKHDQDO\VHVZHUHGHYHORSHGVWHSE\VWHSDQGKDGHOHPHQWVRILQWHUDFWLYHIOH[LEOH
UHVHDUFKGHVLJQLQFOXGLQJDOOWKHQHFHVVDU\SKDVHVEXWQRWIROORZLQJDFHUWDLQRUGHU7KHWKHRUHWLFDO
IUDPHZRUN REMHFWLYHV DQG TXHVWLRQVRI WKHVWXG\ EHFDPH PRUH IRFXVHGWKURXJKRXW WKH SURFHVV
7KHILUVWFRQFHUQZDVWRFROOHFWPDWHULDOVWKDWZHUHDVULFKDVSRVVLEOHWKURXJKRXWWKHSURMHFW:H
GLGWKLVE\YLGHRWDSLQJZRUNVKRSVFRQGXFWLQJLQWHUYLHZVSDUWLFLSDWLQJLQHYHQWVDQGREVHUYLQJHQG
XVHUV¶DFWLYLWLHVLQWKHVSDFHEHIRUHGXULQJDQGDIWHUWKHSURMHFW%HFDXVHRIWKHVHFRQWLQXRXVUH
FRQILJXUDWLRQVZHEHJDQWRUHLWHUDWHWKHUHVHDUFKGHVLJQDIWHUWKHDFWXDOSURMHFW

)LJXUH7LPHOLQHRIWKHSURMHFW



)URPWKHYDULRXVPDWHULDOVZHFRQVWUXFWHGWZRW\SHVRISURFHVVQDUUDWLYHVIURPDSUDFWLFHSHUVSHF
WLYH 7KH ILUVW URXQG RI WKH DQDO\VLV GHVFULEHV WKH FKURQRORJ\ RI WKH SURMHFW 5LHVVPDQ   ,W
UHSUHVHQWVWKHSOD\IXOSUDFWLFHVRIWKHSURMHFWLQWKUHHYLJQHWWHVUHO\LQJRQWKHNH\SKDVHVRIWKH
SURMHFW)ROORZLQJ5LHVVPDQ¶VGHILQLWLRQWKHVHQDUUDWLYHVDUHVWUXFWXUHGDURXQGWKHHYHQWVGLVSOD\
LQJ WKH HYHQWV LQ D FKURQRORJLFDO RUGHU DQG LQFOXGLQJ FDXVDO OLQNV:H FRQVLGHU WKH YLJQHWWHV DV
ZLQGRZVRQWKHSURMHFWSUDFWLFHV7KHILUVWYLJQHWWHGHVFULEHVKRZWKHXVHUVSOD\ZLWKGLIIHUHQWLGHDV
GHVLUHVDQGQHHGVE\EXLOGLQJPLQLDWXUHPRGHOVRIWKHLPDJLQHGRIILFHVSDFH7KHVHFRQGYLJQHWWH
LQWURGXFHVWKHDUFKLWHFW¶VSOD\ZLWKYDULRXVUHQGHULQJVEDVHGRQWKHXVHULQIRUPDWLRQ7KHWKLUGYL
JQHWWHGHVFULEHVWKHSKDVHZKHQWKHXVHUVPRYHGLQWRWKHQHZVSDFHVDIWHUWKHFRQVWUXFWLRQDQG
WKHLUSOD\ZLWKIXUQLWXUHDQGDUWHIDFWVDVZHOODVWKHLUFXUUHQWYLHZVDQGGHVLUHVFRQFHUQLQJWKHVSDFH
7KHWKUHHSKDVHVRISOD\IXOSURFHVVHVGHVFULEHGEHORZDUHLQWHQGHGWRKLJKOLJKWWKHHPHUJHQWSUR
FHVVRIWKHSURMHFW
$ 0RGHOOLQJWKHVSDFH7KHZRUNVKRSDJHQGDFRQVLVWHGRIWKUHHLWHPVWKHLQWHUYLHZVXPPDU\
DGLVFXVVLRQRIRIILFHGHVLJQEHQFKPDUNVIURPDURXQGWKHZRUOGDQGWKHFUHDWLRQVRIPRFN
PRGHOVRIWKHIXWXUHZRUNVSDFH
% $UFKLWHFW¶VUHQGHULQJVWKHDUFKLWHFWZDVLQYLWHGWRMRLQWKHZRUNVKRSVDVDVLOHQWSDUWQHU+H
GLGQRWSDUWLFLSDWHLQWKHGLVFXVVLRQVEXWNHSWLQVSHFWLQJWKHZDOOFRQVWUXFWLRQVDQGVWXG\LQJ
WKHFXUUHQWOD\RXWVDQGWKHWHFKQLFDOVWUXFWXUHRIWKHPDWHULDOV+HZDVQRWDVNHGWRGUDZD
OD\RXW IRU VHYHUDO PRQWKV )LQDOO\ LQ ODWH 0D\ VHYHUDO PRQWKV DIWHU WKH EHJLQQLQJ RI WKH
SURMHFW KHGUHZVHYHUDOVFHQDULRVLQ RQHZHHNWKDWDOOLQFOXGHGWKHWKUHHPDLQIXQFWLRQV
WKDWWKHHQGXVHUVKDGFRPHXSZLWKZKLOHSULRULWLVLQJWKHLUGHVLUHVLQWKHWKHPHJURXSVD
TXLHWZRUNVSDFHDFRPPXQDOORXQJHDQGSULYDWHPHHWLQJVSDFHV7KHDUFKLWHFWSUHVHQWHG
WKHILUVWIRXUVFHQDULRVWRWKHHQGXVHUV$OODJUHHGWKDWQRQHRIWKHPFRXOGEHWKHILQDOVROX
WLRQ+RZHYHUWKH\LQWURGXFHGDFRPPRQODQJXDJHIRUWDONLQJDERXWWKHVSDFHLWVSRVVLELOL
WLHVDQGFKDOOHQJHV
& 0RYLQJLQWRWKHUHQRYDWHGVSDFH7KHGD\LQ$XJXVWDIWHUVXPPHUYDFDWLRQZKHQD
QXPEHURISDUWLFLSDQWVJDWKHUHGWRVHHWKHQHZVSDFHVZDVDQDQWLFOLPD[+RSHVZHUHKLJK
ZKHQWKH\HQWHUHGWKHQHZO\UHQRYDWHGDQGRSHQHGVSDFHVEXWWKHVLJKWZDVEOHDN7KH
FRPPXQDOVSDFHODFNHGIXUQLWXUHDQGWKHWZRQHZRSHQZRUNVSDFHDUHDVZHUHIXOORIIXUQL
WXUH KLJKFDELQHWV WKDWVHHPHGLQDSSURSULDWHDQGXQQHFHVVDU\7KHULVNKDGUHDOLVHGWKH\
KDGQRWEHHQDEOHWRFRPPXQLFDWHWKHLULGHDVWRWKHDUFKLWHFWLQWKHULJKWZD\6RRQWKH\
VWDUWHGWRUHDVVHPEOHWKHIXUQLWXUHPRYLQJLWEDFNDQGIRUWKDQGWU\LQJRXWGLIIHUHQWOD\RXWV
,Q WKDW PRPHQW WKH\ ZHUH FDXJKW XS LQ HQWKXVLDVP HQHUJ\ DQG SOD\IXO H[SHULPHQWDWLRQ
PXFKDVWKH\ZHUHGXULQJWKHPRGHOOLQJSKDVHQRZKRZHYHUWKH\KDGWDQJLEOHIXUQLWXUH
DQGPDWHULDOVWRIRFXVXSRQ7KHHQGUHVXOWZDVXQNQRZQDQGZKDWWKHVSDFHPLJKWORRN
ZKHQWKH\FDPHWRZRUNZDVDOZD\VDVXUSULVH6RPHIXUQLWXUHPLJKWEHLQQHZSODFHVMXVW
WRVHHKRZLWIHOW7KHVSDFHZDVFRQWLQXDOO\UHVKDSHGDVWKH\WULHGGLIIHUHQWH[SHULPHQWDO
OD\RXWV²DQGWKLVSURFHVVLVVWLOOFRQWLQXLQJ



7KHYLJQHWWHVGHVFULEHGDERYHGHSLFWWKHUHQRYDWLRQSURMHFWSKDVHVXQIROGLQJRYHUWLPH1H[WZH
ZLOOHODERUDWHLQPRUHGHWDLORQKRZVRPHNH\IHDWXUHVRIWKHSURFHVVHPHUJHGDVDSOD\RIPLFUR
DFWLYLWLHVILUVWKRZWKHHQGXVHUVFDPHXSZLWKWKHWHUPµQHVW¶WRLOOXVWUDWHWKHSK\VLFDODQGHPRWLRQDO
VSDFHWKH\ZDQWHGWRZRUNLQDQGKRZWKHWHUPPDQLIHVWHGLWVHOILQWKHDUFKLWHFW¶VOD\RXWDQGZDV
H[SHULHQFHGE\WKHHQGXVHUVZKLOHPRYLQJLQ6HFRQGHQJDJLQJVWXGHQWVLQWKHSURMHFWDQGVHHLQJ
WKHPDVSDUWRIWKHVSDWLDOSUDFWLFHVGHYHORSHGDVDPDUJLQDOGLVFRXUVHLQWKHVLGHOLQHVRIWKHZKROH
SURMHFW\HWWKHFROOHFWLYHDJUHHPHQWLQIDYRXURILQFOXVLRQZDVDQHDV\FOHDUFXWGHFLVLRQ7KLUG
VSDFHIRUH[HUFLVLQJDQGVWUHWFKLQJZDVDFHQWUDOWRSLFLQWKHSURMHFW¶VPLFURDFWLYLWLHVDWWKHEHJLQQLQJ
RIWKHSURMHFWEXWLWJUDGXDOO\IDGHGDZD\7KHSOD\DPRQJPLFURDFWLYLWLHVLQWKHVHLQVWDQFHVWKXV
KDGGLIIHUHQWLQWHQVLWLHVRYHUWKHFRXUVHRIWKHSURFHVV
2XUSRLQWKHUHLVWRLOOXVWUDWHWKDWZKHUHDVWKHFRQWLQXRXVO\HPHUJLQJPLFURDFWLYLWLHVDUHDQXLVDQFH
IURPWKHWUDGLWLRQDO30¶VSHUVSHFWLYHIURPWKHHQGXVHUV¶SHUVSHFWLYH WKH\UHSUHVHQWDQRUJDQLF
DFFXPXODWLRQRINQRZOHGJH:HWHUPWKHEDFNDQGIRUWKFRQVLGHUDWLRQVLQWKHRUHWLFDOGLVFXVVLRQµYL
EUDQWPRYHPHQWV¶7KH\LQGLFDWHWKDWDQLVVXHZKHQQRWµNLOOHG¶LVDOLYHDQGHYROYLQJDVDVRFLDO
FRQVWUXFW,QWHUPVRISOD\RQWRORJ\WKLVHYROYHPHQWLVQRWDQH[FHSWLRQRUDQRPDO\EXWDQHOHPHQ
WDU\RQWRORJLFDOFKDUDFWHULVWLFWKHWRSLFLVIXUWKHUHGDQGWKXVLWVRQWRORJ\LVE\QDWXUHSURFHVVXDO
$V HYLGHQFHG LQWKH YLJQHWWHV WKH PLFURDFWLYLWLHV DURXQG WKH WKUHH FKRVHQ WRSLFV QHVWV VWXGHQW
HQJDJHPHQWH[HUFLVHHTXLSPHQW FDUU\RYHUVHYHUDOSURMHFWVWDJHV
8VLQJSOD\RQWRORJ\ZHLGHQWLILHGWKUHHPRPHQWVWKDWDGGWR30WKHRULVLQJRQGHFLVLRQPDNLQJLQ
SURMHFWV)LUVWWKHUHLVVLOHQWDFFHSWDQFH7KLVRFFXUUHGLQWKHFDVHRIµVWXGHQWHQJDJHPHQW¶+HUH
WKHSOD\IXOPRYHPHQWKDGEHJXQZLWKLQIRUPDOGLVFXVVLRQV²VRPHLQGLYLGXDOFRPPHQWVRQRSHQLQJ
WKHVSDFHIRUSHRSOHEH\RQGWKHVWDII ZHDNVLJQDOV ²DQGWKHVHWRSLFVUHDSSHDUHGDQGVWUHQJWK
HQHGGXULQJWKHSURFHVVZLWKRXWQRWDEOHREMHFWLRQV7KHRQWRORJLFDOVWDWXVRIWKLVYLEUDQWPRYHPHQW
EHFDPH DSSDUHQW ZKHQ WKH SURPRWHUV RIIHUHG D FRQFUHWH VXJJHVWLRQ DERXW KRZ WKLQJV VKRXOG
FKDQJHDQGQRRQHREMHFWHG
7KHVHFRQGPRPHQWLVDEDQGRQLQJDQLGHDZKLFKRFFXUUHGLQµVSDFHIRUH[HUFLVLQJDQGPRYLQJ¶
7KLVLGHDZDVJUHHWHGHQWKXVLDVWLFDOO\LQWKHILUVWZRUNVKRSVDQGLWZDVGLVFXVVHGDVDJRRGLGHD
IRUDORQJWLPH+RZHYHUDIWHUHODERUDWLRQWKHXVHUVGHFLGHGWKDWVXFKDVSDFHZRXOGEHUHGXQGDQW
6LQFHQRERG\REMHFWHGWRWKLVMXGJHPHQWWKHLGHDZDVHVVHQWLDOO\DEDQGRQHGDOWKRXJKDSDLURI
ZDOOEDUVZDVDGGHGDIWHUZDUGV 1RWHDVRQHRIXVZDVKDQJLQJIURPWKHEDUVDERXWD\HDUDIWHU
WKHUHQRYDWLRQDSDVVHUE\FRPPHQWHGWKDWKHZDVWKHILUVWSHUVRQVKHKDGHYHUVHHQXVHWKHEDUV
7KHWKLUGLGHQWLILDEOHQHZPRPHQWLVWKHLQDELOLW\WRGHYHORSIXUWKHUZLWKRXWDGGLWLRQDOLQIRUPDWLRQ
ZKLFKRFFXUUHGLQWKHµQHVWV¶H[DPSOH7KLVZDVHYLGHQFHGZKHQXVHUVFRXOGQRWSURYLGHPRUHSUH
FLVHFRPPHQWVRQWKHILQDOIXUQLWXUHSODQRIWKHRSHQSODQRIILFHOD\RXW7KLVZDVLQWHUSUHWHGDVDQ
LQDELOLW\WRIRUPDQRSLQLRQHYHQWKRXJKWKHXVHUVKDGH[SUHVVHGVWURQJRSLQLRQVFRQFHUQLQJWKH



QHVWVLQWKHSUHYLRXVFRQYHUVDWLRQV2QFHWKHIXUQLWXUHDUULYHGDQGKDGWREHUHDVVHPEOHGLWEHFDPH
FOHDUWKDW QHLWKHU WKH HQGXVHUV QRU WKHDUFKLWHFW ZHUH DEOH WR PHQWDOO\ILJXUH RXWKRZ WKH VSDFH
ZRXOGORRNDQGIHHO,WLVSRVVLEOHWKDWHYHQ'PRGHOOLQJPD\QRWKDYHKHOSHGDOWKRXJKLWFRXOG
KDYHVKRZQWKHKHLJKWRIWKHFORVHWVLQWKHPLGGOHRIWKHURRPPRUHFOHDUO\+HUHSOD\RQWRORJ\LV
DXVHIXOFRQFHSWIRUGHVFULELQJWKHIORZRIHYHQWVDOWKRXJKLQWKLVFDVHWKHEDFNDQGIRUWKPRYHPHQW
ZDVQRW\HWILQLVKHG+RZHYHUWKLVZDVRQO\UHDOLVHGDIWHUWKHILQLVKHGGHVLJQZDVUHYHDOHG
/DVWO\LQSUDFWLFHWKHSURMHFWPDQDJHUVRFFXS\DQDPELJXRXVUROHEHWZHHQYDULRXVLQWHUHVWVDQG
JURXSV30¶VRZQRUJDQLVDWLRQSXWVSUHVVXUHRQWKHSURMHFWEHFDXVHGHVSLWHDOOWKHFKDQJHVWKDW
RFFXUWKHSURMHFWQHHGVWRVWD\RQVFKHGXOHDQGZLWKLQWKHEXGJHW±WKHZD\LWKDVEHHQVROG7KLV
DQ[LHW\DVZHKDYHFDOOHGLWDERYHH[SODLQVWKHGLIILFXOW\RI30WROLVWHQWRLQWHUSUHWDQGEHVHQVLWLYH
WRPLFURDFWLYLWLHV$VGHVFULEHGLQWHUPVRISOD\RQWRORJ\VRPHLVVXHVGHYHORSLQUHSHWLWLYHSDWWHUQV
DQGWKLVPLJKWEHSDUWLFXODUO\IUXVWUDWLQJDQGDQ[LHW\SURYRNLQJIRUWKH30ZKRDLPVDWNHHSLQJWUDFN
RQPDMRUGHFLVLRQVDQGSURMHFWSKDVHV



 &RQFOXVLRQV
 6XPPDU\RIWKHUHVXOWV
,QWKLVFKDSWHUWKHUHVXOWVRIWKHLQGXFWLYHUHDVRQLQJSURFHVVDUHSUHVHQWHG$VWKHSXUSRVHRIWKH
LQGXFWLYH DSSURDFK LV WR EXLOG HPHUJHQW WKHRULHV WKLV GLVVHUWDWLRQ SURSRVHV QRYHO ORJLF IRU YDOXH
FUHDWLRQ LQ GHVLJQ SURFHVV ,Q WKHGHYHORSPHQWRI YDOXH FUHDWLRQ ORJLF LQXVHU FHQWULFGHVLJQ WKH
HSLVWHPRORJ\DQGWKHHPSLULFDOREVHUYDWLRQVRIWKLVUHVHDUFKKDYHEHHQFRPELQHGZLWK-XUDQDQG
*RGIUH\  FRQFHSWLRQRITXDOLW\DQG*U|QURRVDQG9RLPD  FRQFHSWLRQRIYDOXH
7KHHSLVWHPRORJ\RIWKLVUHVHDUFKLVEDVHGRQWKHLQWHUSUHWLYLVWUHVHDUFKSKLORVRSK\'HVLJQPDQ
DJHPHQWLVVWXGLHGDVDVRFLDOO\FRQVWUXFWHGSKHQRPHQRQDQGWKHGDWDOLHVLQLQWHUDFWLRQVEHWZHHQ
VRFLDODFWRUVLHWKHVWDNHKROGHUVRIWKHSURMHFW,QWKLVUHVHDUFKWKHH[DPLQHGLQWHUDFWLRQLVFRP
PXQLFDWLRQDQGWKHUHIRUHIRFXVLVVHWRQLQIRUPDWLRQIORZVEHWZHHQWKHVWDNHKROGHUV
,QFRPPXQLFDWLRQEHWZHHQVWDNHKROGHUVDVWDNHKROGHUFUHDWHVLQIRUPDWLRQDQGWUDQVPLWVLWWRDQ
RWKHU VWDNHKROGHU ZKR UHFHLYHV WKH LQIRUPDWLRQ XWLOLVHV LW LQ LWV GXWLHV LH XVHV LW WR FUHDWH QHZ
LQIRUPDWLRQDQG PD\JLYHIHHGEDFN WR WKHILUVW VWDNHKROGHU ZKR UHFHLYHV WKHIHHGEDFN$IWHU WKH
LQIRUPDWLRQ KDVEHHQFUHDWHG WKHUH DUH FHUWDLQ SLWIDOOV LQ WKH SURFHVV ZKHUH SLHFHVRI WKH LQIRU
PDWLRQFDQEHORVW)LUVWWKHLQIRUPDWLRQFDQEHORVWZKHQLWLVPRGLILHGWRWUDQVPLWWDEOHIRUPVHFRQG
LWFDQEHORVWEHFDXVHRIPLVXQGHUVWDQGLQJVZKHQUHFHLYLQJWKHLQIRUPDWLRQWKLUGLWFDQEHORVWLILW
LVRQO\SDUWLDOO\XWLOLVHGLQFUHDWLQJQHZLQIRUPDWLRQDQGIRXUWKLWFDQEHORVWLIIHHGEDFNLVQRWJLYHQ
DQGUHFHLYHGDSSURSULDWHO\7KH NH\ VWDNHKROGHUVDQGWKHNH\LQWHUDFWLRQVEHWZHHQWKHPDUHGH
SLFWHGLQ)LJXUH



)LJXUH.H\LQWHUDFWLRQVRIFRQVWUXFWLRQSURMHFW

*U|QURRVDQG9RLPD  GHILQHVYDOXHDVYDOXHLQXVHYDOXHLVFUHDWHGE\XVHUGXULQJWKHXVDJH
RI UHVRXUFHVDQGSURFHVVHV 7KLVGHILQLWLRQFUHDWHVDQLPPLQHQWSUREOHPIRUWKHH[LVWHQFHRI WKH
YDOXHRIGHVLJQLQJKRZFDQYDOXHH[LVWLQGHVLJQSKDVHLILWLVFUHDWHGLQWHVWLQJDQGXVLQJSKDVH
LHODWHUWKDQGHVLJQSKDVH"$VLPLODUSUREOHPRFFXUVZLWKWKH-XUDQDQG*RGIUH\  GHILQLWLRQ
RITXDOLW\ZLWKGXDOPHDQLQJRQRQHKDQGTXDOLW\LVWKRVHIHDWXUHVRIDSURGXFWWKDWPHHWFXVWRPHU
QHHGVDQGRQWKHRWKHUKDQGLWLVIUHHGRPIURPGHILFLHQFLHV+RZFDQSURGXFWIHDWXUHVPHHWWKH
FXVWRPHUQHHGVLIWKHSURGXFWLWVHOIGRHVQRWH[LVW\HW"
)RUWKHVHUHDVRQVLWLVQHFHVVDU\WRVHSDUDWHWKHFRQFHSWRIYDOXHLQIRUPDWLRQIURPWKHFRQFHSWRI
YDOXHSHUVHDQGWKHFRQFHSWRITXDOLW\LQIRUPDWLRQIURPWKHFRQFHSWRITXDOLW\SHUVH7KHLQIRUPDWLRQ
RIWKHFRQFHSWOLNHDQWLFLSDWLRQVDQGLGHDVPD\H[LVWEHIRUHWKHFRQFHSWLWVHOIDFWXDOLVHV$QRWKHU
SRVVLELOLW\ZRXOGKDYHEHHQWRVHSDUDWHFRQFHSWVRIGHVLJQYDOXHDQGTXDOLW\IURPWKHFRQFHSWVRI
SURGXFWYDOXHDQGTXDOLW\EXWWKHHPSLULFHYLGHQFHRIWKLVUHVHDUFKGRHVQRWVXSSRUWWKLVUHDVRQLQJ
7KHXVHUVGRQRWJDLQEHQHILWIURPWKHGHVLJQVZLWKRXWLPSOHPHQWDWLRQDQGWKHUHIRUHLWLVVXJJHVWHG
WKDWWKHYDOXHRUTXDOLW\GRQRWH[LVWLQGHSHQGHQWO\LQGHVLJQV



7KHGLVFXVVLRQRIWKHUHVXOWVLVVWUXFWXUHGDVIROORZV)LUVWWKHHPHUJHQWORJLFRIYDOXHFUHDWLRQLQ
XVHUFHQWULFGHVLJQLVLQWURGXFHG$VDSDUWRIORJLFGHVFULSWLRQWKHUHLVGHWHUPLQHGHPHUJHQWWHUPL
QRORJ\ZKLFKLVDSSOLHGLQWKHDQVZHUVWRWKHUHVHDUFKTXHVWLRQV6HFRQGWKHDQVZHUVWRWKHUH
VHDUFKTXHVWLRQVFRQQHFWWKHHPSLULFDOREVHUYDWLRQVWRWKHORJLFDQGGHVFULEHWKHSURFHVVZKLFK
UHVXOWHGLQWKHHPHUJHQFHRIWKHORJLF,QWKHDQDO\VHVRIWKHFDVHVWKHUHKDYHDSSHDUHGZLGHUDQJH
RIREVHUYDWLRQVUHJDUGLQJGHVLJQPDQDJHPHQWSUDFWLFHV+RZHYHUWKHSXUSRVHRIWKLVVXPPDU\LV
WRDQVZHUWKHUHVHDUFKTXHVWLRQVDQGWKHUHIRUHRQO\WKHPRVWUHOHYDQWDQGWKHPRVWHQOLJKWHQLQJ
H[DPSOHVKDYHEHHQEURXJKWXS7KLUGWKHFRQWULEXWLRQWRH[LVWLQJOLWHUDWXUHLVGLVFXVVHG
7RIROORZ WKH WUDGLWLRQRI UHSRUWLQJ WKH FDVH VWXG\ UHVXOWV WKHDQVZHUV DUH ZULWWHQ LQ WKHIRUP RI
REVHUYHGSDWWHUQV7KHVHSDWWHUQVZLWKWKHUHODWHGDUJXPHQWDWLRQIRUPWKHEDVLVIRUWKHFRQWULEXWLRQ
WRWKHH[LVWLQJERG\RINQRZOHGJHDQGWKHGLVFXVVLRQRIWKHFRQWULEXWLRQIROORZVVXEVHTXHQWO\7KH
SODFHRIWKHGLVFXVVLRQDIWHUSUHVHQWLQJWKHUHVXOWVDQGFRQFOXVLRQRIWKHVWXG\LVDFFRUGLQJWRWKH
(LVHQKDUGW  URDGPDSRILQGXFWLYHWKHRU\EXLOGLQJ$FFRUGLQJWRWKHURDGPDSWKHFRPSDULVRQ
ZLWKWKHUHOHYDQWOLWHUDWXUHLVGRQHLQWKHILQDOVWDJHRIWKHSURFHVV7KHSXUSRVHLVWRVHHNWKHRUHWLFDO
VDWXUDWLRQE\FRPELQLQJWKHHPHUJHQWUHDVRQLQJZLWKWKHH[LVWLQJERG\RINQRZOHGJH
7KH ILQDO VHFWLRQV RI WKLV ERRN GLVFXVV WKH UHOLDELOLW\ DQG YDOLGLW\ RI WKLV UHVHDUFK DQG YLHZV WKH
SRWHQWLDOUHVHDUFKWRSLFVIRUWKHIXWXUH

 9DOXHFUHDWLRQORJLFLQXVHUFHQWULFGHVLJQ
7KH YDOXH FUHDWLRQ ORJLF LQXVHUFHQWULFGHVLJQ LV DQHPHUJHQW FRQFHSW VXSSRVHG WR KHOS GHVLJQ
PDQDJHUVWRIRFXVRQWKHULJKWLVVXHVZKHQPDQDJLQJDGHVLJQSURFHVV,WFRPSULVHVSULQFLSOHV
ZKLFKPD\EHXVHGDVJXLGHOLQHVIRUGHVLJQPDQDJHPHQW7KHVHJXLGHOLQHVDUHVXSSRVHGWRKHOS
WRUHFRJQLVHRSSRUWXQLWLHVWRHQKDQFHYDOXHDQGTXDOLW\7KHUDWLRQDOLVDWLRQEHKLQGWKHORJLFDQGWKH
FRQQHFWLRQWRHPSLULFREVHUYDWLRQVDUHSUHVHQWHGLQIROORZLQJVHFWLRQV
 9DOXHLVFUHDWHGE\XVHUZKHQXVLQJDQGWKHUHIRUHWKHXVHUVDUHWKHSULPDU\VRXUFHRI
YDOXHLQIRUPDWLRQ
 9DOXHLQIRUPDWLRQLQGHVLJQPHDQVWKHDQWLFLSDWHGZD\VRIFUHDWLQJYDOXHIRUH[DPSOH
WKHDQWLFLSDWHGQHHGVWKDWDUHVXSSRVHGWREHIXOILOOHGRUDJUHHPHQWVRQWKHSULRULWLVDWLRQ
RIWKHXVHUQHHGV9DOXHLQIRUPDWLRQLVG\QDPLFLQQDWXUHQRWVWDWLFDQGWKHUHIRUHYDOXH
LQIRUPDWLRQPD\LQFUHDVHRUFKDQJHGXULQJWKHSURMHFW
 9DOXHDVVXFKLVQRWFUHDWHGLQGHVLJQSKDVHLWLVFUHDWHGLQXVLQJSKDVH7KHUHIRUHFR
FUHDWLRQ LQ GHVLJQ SKDVH OLNH SDUWLFLSDWRU\ ZRUNVKRSV FUHDWHV YDOXH LQIRUPDWLRQ QRW
YDOXH'HVLJQVLQIOXHQFHYDOXHFUHDWLRQRQO\LIWKH\DUHLPSOHPHQWHGDQGXVHGDVDQWLFL
SDWHG
 'HVLJQHUVGRQRWFUHDWHYDOXHEXWWKH\LQIOXHQFHYDOXHFUHDWLRQE\
o DEVRUELQJWKHYDOXHLQIRUPDWLRQDQGXVLQJLWLQGHVLJQLQJ



o JLYLQJLQIRUPDWLRQZKLFKKHOSVXVHUVWRFUHDWHYDOXHLQIRUPDWLRQOLNHKHOSLQJWKHP
WRSURFHVVRUSULRULWLVHQHHGV
o JLYLQJLQIRUPDWLRQZKLFKKHOSVXVHUVWRFUHDWHYDOXHIRUH[DPSOHKHOSLQJWKHP
WRXQGHUVWDQGKRZWRXVHWKHLUFXUUHQWRUWKHXSFRPLQJSUHPLVHVPRUHHIILFLHQWO\
RUEHWWHULQVRPHRWKHUZD\
 4XDOLW\LQIRUPDWLRQGHQRWHVSURGXFHU¶VFRQFHSWLRQRIXVHUQHHGVDQGWKHFRQFHSWLRQRI
KRZWKH\DUHPHWZLWKSURGXFWIHDWXUHV4XDOLW\LQIRUPDWLRQFRQWDLQVWZRFRPSRQHQWV
o µ:KDW¶FRPSRQHQW:KDWGRHVLWGR":KDWKDSSHQVZKHQLWLVXVHG "µ:KDW¶FRP
SRQHQWGHWHUPLQHVWKHDFWLRQUHDFWLRQRULQWHUDFWLRQWKDWVDWLVILHVWKHXVHUQHHG V
o µ+RZ¶FRPSRQHQW+RZGRHVLWZRUN"+RZLVWKHUHTXLUHGDFWLRQDFKLHYHG"+RZ
LVDVVHVVHGWKHSHUIRUPDQFH"µ+RZ¶FRPSRQHQWGHWHUPLQHVKRZWKHFDSDELOLW\RI
WKHµZKDW¶FRPSRQHQWLVEXLOWDQGKRZLWLVSURPLVHGWRZRUN
 4XDOLW\DVVXFKLVFUHDWHGLQQHLWKHUWKHGHVLJQSKDVHQRUWKHLPSOHPHQWDWLRQSKDVHLW
H[LVWVRQO\LQUHODWLRQWRYDOXH7UXHTXDOLW\³ILWQHVVWRSXUSRVH´LVDVVHVVHGLQXVHQRW
LQ DVVHVVPHQWV SULRU WR XVH $ELOLW\ WR SURPRWH TXDOLW\ LQ GHVLJQ DQG LPSOHPHQWDWLRQ
SKDVHVGHSHQGVRQWKHFRUUHFWQHVVRIWKHYDOXHLQIRUPDWLRQWKDWLVDYDLODEOH
 3URPRWLQJTXDOLW\PHDQVUHVROYLQJLVVXHVWKDWWKHWZRFRPSRQHQWVDGGUHVVµ:KDW¶FRP
SRQHQWVKRXOGEHUHVROYHGE\XVLQJYDOXHLQIRUPDWLRQRWKHUZLVHWKHGHVLJQLVEDVHGRQ
GHVLJQHUSULRULWLHVLQVWHDGRIXVHUSULRULWLHV'HVLJQHUVDQGLPSOHPHQWHUV HJFRQWUDFWRUV
FDQ UHVROYH LVVXHV UHODWHG WR WKH µ+RZ¶ FRPSRQHQW RQO\ LI LVVXHV UHODWHG WR WKH µZKDW¶
FRPSRQHQWDUHVXFFHVVIXOO\UHVROYHG
 ,IYDOXHLQIRUPDWLRQLVGLVFXVVHGWKHLQWHUDFWLRQLVHLWKHUYDOXHGULYHQRUTXDOLW\GULYHQ
9DOXHGULYHQLQWHUDFWLRQLQFOXGHVXVHUDVSDUWLFLSDQWZKHUHDVTXDOLW\GULYHQLQWHUDFWLRQ
H[FOXGHVXVHUVDQGYDOXHLQIRUPDWLRQH[LVWVDVFRQFHSWLRQVRIRWKHUVWDNHKROGHUV
o 9DOXHGULYHQLQWHUDFWLRQFRQWDLQVWRSLFVVXFKDV
 :KDWQHHGVVKRXOGEHIXOILOOHGWRPD[LPLVHYDOXH
 +RZWRSULRULWLVHGLIIHUHQWXVHUV¶YDU\LQJQHHGV
 +RZWRUHFHLYHEHVWYDOXHIRUPRQH\
o 4XDOLW\GULYHQLQWHUDFWLRQFRQWDLQVWRSLFVVXFKDV
 +RZYDOXHLQIRUPDWLRQVKRXOGEHLQWHUSUHWHGDVUHTXLUHPHQWVIRUWKHSURG
XFWRUVHUYLFH"
 :KDW NLQG RI WHFKQRORJ\ DQG VXSSOLHUVDUH QHHGHG WR PHHW WKH UHTXLUH
PHQWV"'RZHKDYHRSWLRQV":KDWLVWKHFRVWRIHDFKRSWLRQ"
 ,VWKHGHVLJQIOH[LEOHIRUYDOXHLQIRUPDWLRQFKDQJHV"
 &UHDWLYHQHVVLQERWKW\SHRILQWHUDFWLRQVFDQEHHQKDQFHG&RS\LQJDZHOONQRZQZRUN
LQJVROXWLRQLVFRQVLGHUHGDVOHYHO]HURRIFUHDWLYHQHVV&UHDWLYHQHVVFDQEHDGYDQFHG
E\HQDEOLQJIUHHVSHHFKJLYLQJSHRSOHWLPHWRWKLQNDQGOHWWLQJWKHPWRJHWLQVSLUHGIURP
RWKHUSHRSOH¶VJRRGLGHDVDQGEXLOGLQJRQWKHP)RUFLQJKDVW\DQGKDUPIXOGHFLVLRQVLV
QHJDWLYHFUHDWLYHQHVV



,QYDOXHGULYHQLQWHUDFWLRQVDFUHDWLYHVROXWLRQLVRQHWKDWFKDOOHQJHVWKHFXUUHQWZD\RI
DFWLQJLQWKHSUHPLVHVDQGUHSODFHVLWZLWKRQHWKDWFUHDWHVPRUHYDOXH0RUHYDOXHPD\
PHDQHLWKHUPRUHSURGXFWLYHZD\VRIZRUNLQJZLWKRXWFRPSURPLVLQJWKHXVHUIULHQGOLQHVV
RUPRUHXVHUIULHQGO\ZD\VRIZRUNLQJZLWKRXWFRPSURPLVLQJSURGXFWLYLW\,QWKHEHVWFDVH
ERWKDVSHFWVDUHHQKDQFHG7KHFRVWDQGIHDVLELOLW\VKRXOGEHDVVHVVHGDIWHUWKHFUHDWLYH
GLVFXVVLRQVKDYHVDWXUDWHG
,QTXDOLW\GULYHQLQWHUDFWLRQVWKHFUHDWLYHVROXWLRQLVWKHRQHWKDWFKDOOHQJHVWKHFXUUHQW
OLQNEHWZHHQXVHUQHHGVDQGDW\SLFDOO\RIIHUHGSURGXFWRUVHUYLFH7KHOLQNFDQEHFKDO
OHQJHGE\TXHVWLRQLQJZKHWKHUVDWLVI\LQJWKHXVHUQHHGVUHTXLUHVDOOWKHIHDWXUHVLQFOXGHG
LQ WKH W\SLFDOO\ RIIHUHG SURGXFW RI VHUYLFH ,I QRWWKHQ LW PD\ EHSRVVLEOH WR VDWLVI\ WKH
QHHGVE\DOHVVFRVWO\VROXWLRQLHLQDPRUHFRVWHIILFLHQWPDQQHU$QRWKHUZD\WRFKDO
OHQJHWKHOLQNLVWRH[DPLQHZKHWKHUPRUHQHHGVFRXOGEHVDWLVILHGE\VOLJKWO\YDU\LQJ
WKH W\SLFDOO\ RIIHUHG SURGXFW RU VHUYLFH 7KLV DSSURDFK LV QHHGHG HVSHFLDOO\ LQ FDVHV
ZKHUHXVHUVKDYHFUHDWHGQHZZD\VRIDFWLQJLQWKHSUHPLVHV,QWKRVHFDVHVQHZXVHU
QHHGVKDYHEHHQLGHQWLILHGDQGWKHZD\RIVDWLVI\LQJWKHPVKRXOGEHH[DPLQHG
7KHILUVWVROXWLRQLVUDUHO\WKHEHVWRQH7KHUHIRUHLWHUDWLRQVDUHUHFRPPHQGHG

 $QVZHULQJWKHUHVHDUFKTXHVWLRQV
7KHORJLFLQWURGXFHGDERYHLVGHYHORSHGLQDQLWHUDWLYHUHVHDUFKSURFHVVWKHDLPRIZKLFKKDVEHHQ
DQVZHULQJWZRUHVHDUFKTXHVWLRQV7KHLWHUDWLYHQDWXUHPHDQVWKDWWKHSURFHVVFDQEHYLHZHGDV
F\FOHZKHUHOLWHUDWXUHUHYLHZVGDWDFROOHFWLRQDQGDQDO\VLVKDYHEHHQPDGHLQWXUQVSDUWO\VLPXO
WDQHRXVO\DQGUHSHDWHGZLWKLQWKHVDPHFDVHRULQWKHQH[WRQH7KHUHKDYHEHHQWKUHHPDLQSKDVHV
LQWKHSURFHVVUHFRJQLVLQJFROODERUDWLYHZD\VRIZRUNLQJUHSHDWLQJWKHEHVWSUDFWLFHVDQGHODER
UDWLQJWKHSUDFWLFHV
7KHDQDO\VLVLQFRQGXFWHGDFFRUGLQJWR<LQ¶V  LQVWUXFWLRQVIRUFDVHVWXGLHVWKHDQVZHUVWRWKH
UHVHDUFKTXHVWLRQVDUHIRUPHGIURPSDWWHUQVWKDWDUHUHSHDWLQJIURPSKDVHWRSKDVHRUKDYHEHHQ
SUHGLFWHGSULRUWRGDWDFROOHFWLRQ7KHSDWWHUQGHVFULSWLRQVSURYLGHDWUDQVSDUHQWH[SODQDWLRQRQKRZ
WKHYDOXHFUHDWLRQORJLFLQXVHUFHQWULFGHVLJQLVUDWLRQDOLVHGDQGSUHVHQWWKHSUDFWLFDOLPSOLFDWLRQV
IRUGHVLJQPDQDJHPHQW,QERWKDQVZHUVWKHSKHQRPHQRQLVVWXGLHGIURPWZRSHUVSHFWLYHVILUVW
IURPWKHµXVHUQHHG¶SHUVSHFWLYHDQGVHFRQGO\IURPWKHµORVV¶SHUVSHFWLYH7KHVHSHUVSHFWLYHVDUH
SUHVHQWLQERWKYDOXHDQGTXDOLW\OLWHUDWXUHDVWKHH[LVWHQFHRIERWKYDOXHDQGTXDOLW\LVUHODWHGWR
XVHUQHHGVDQGWKHFRQFHSWRIORVVLVXQGHUVWRRGDVDQHJDWLYHFRXQWHUSDUWWRERWKYDOXHDQGTXDOLW\

 54:KDWFUHDWHVYDOXHLQGHVLJQWDVNVRIFRQVWUXFWLRQSURMHFW
)ROORZLQJWKHLQWURGXFHGYDOXHFUHDWLRQORJLFWKHREYLRXVDQVZHUZRXOGEH³QRWKLQJFUHDWHVYDOXH
LQGHVLJQWDVNV´+RZHYHUGHVLJQWDVNVPD\VLJQLILFDQWO\LQIOXHQFHWKHXVHUV¶DELOLW\WRFUHDWHYDOXH



LQWKHHYHQWVSULRUWRYDOXHDFWXDOLVDWLRQ,WPD\KDYHEHHQVW\OLVKWRPRGLI\WKHUHVHDUFKTXHVWLRQ
DIWHUZDUGVWRPHHWWKHHPHUJHQWORJLFEXWWKHDXWKRUFKRVHWROHDYHLWDVLWLVEHFDXVHDQVZHULQJ
WKLVTXHVWLRQLQLWVFXUUHQWIRUPVPD\SUHYHQWVRPHREYLRXVPLVXQGHUVWDQGLQJVLQIXWXUHUHVHDUFK
7KHDXWKRUKRSHVWKDWDQVZHULQJWKLVTXHVWLRQXQGHUOLQHVWKHGLIIHUHQFHEHWZHHQYDOXHLQIRUPDWLRQ
DQGYDOXHYDOXHLQIRUPDWLRQFDQEHFUHDWHGDQGPDQDJHGLQWKHGHVLJQSKDVH


,QIOXHQFHWKHXVHUIRFXV

7KHILUVWLGHQWLILHGSDWWHUQH[SODLQVWKHFDXVDOLW\EHWZHHQYDOXHLQIRUPDWLRQGLDORJXHDQGVFRSHDG
MXVWPHQWV7KHYDOXHLQIRUPDWLRQGLDORJXHEHWZHHQXVHUVDQGGHVLJQHUVLVLWHUDWLYHLQIRUPDWLRQH[
FKDQJLQJ ZKHUHXVHUVILUVWFUHDWH YDOXHLQIRUPDWLRQ E\H[SODLQLQJWKHLUVXJJHVWLRQVRQWKHYDOXH
DFWXDOLVDWLRQLQXVHVLWXDWLRQV7KHQWKHGHVLJQHUVXVHWKHYDOXHLQIRUPDWLRQWRFUHDWHTXDOLW\LQIRU
PDWLRQ LH GHVLJQ WKHSUHPLVHVDQGILQDOO\ WKHGHVLJQVDUH XVHGWR JLYH IHHGEDFNWR XVHUV 7KH
IHHGEDFNPD\LQLWLDWHDQHZLWHUDWLRQLIXVHUVXWLOLVHWKHIHHGEDFNIRUFUHDWLQJQHZYDOXHLQIRUPDWLRQ
RUFRUUHFWLQJWKHSUHYLRXVO\SURGXFHGYDOXHLQIRUPDWLRQ0RUHRYHUQHZYDOXHLQIRUPDWLRQPD\FDXVH
LPSURYHPHQWVWRWKHGHVLJQVDQGDQHZLWHUDWLRQLQLWLDWHG7KLVLWHUDWLYHGLDORJXHLVFRQWLQXHGXQWLO
YDOXHLQIRUPDWLRQFUHDWLRQKDVVDWXUDWHGLQWKLVLQWHUDFWLRQ EHWZHHQXVHUVDQGGHVLJQHUV DQGWKH
IRFXVLVWKHQVKLIWHGWRWKHQH[WLQWHUDFWLRQ EHWZHHQGHVLJQHUVDQGLPSOHPHQWHUV 
,Q WKHILUVWSKDVHRIWKHUHVHDUFKSURFHVVUHFRJQLVLQJFROODERUDWLYHZD\VRIZRUNLQJ FDVHV 
GLIIHUHQWDUUDQJHPHQWVZHUHWHVWHGWRVHHKRZWRSURYLGHDQRSSRUWXQLW\WRXVHUVWR FUHDWHYDOXH
LQIRUPDWLRQ,QFDVHWKHXVHUVKDGDPHHWLQJLQWKHEHJLQQLQJRIWKHSURMHFWZKHUHWKH\FRXOGVWDWH
WKHLUZLVKHVDQGWKHDUFKLWHFWRI WKHSURMHFWGRFXPHQWHGWKHVH ZLVKHV ,Q FDVH WKHXVHUVKDG
WKUHHIXOOGD\VRISDUWLFLSDWRU\GHVLJQZRUNVKRSVZLWKWZRSURIHVVLRQDOIDFLOLWDWRUVZKRDQDO\VHGDQG
VXPPDULVHGDYDVWDPRXQWRIXVHURSLQLRQVDQGLGHDV,QWKHHQGRIWKHZRUNVKRSVHULHVWKHDUFKL
WHFWGUDIWHGDOD\RXWGHVLJQWREHDVVHVVHGE\WKHXVHUV7KHTXDQWLW\VXUYH\RU WKHDXWKRU FDOFX
ODWHGDURXJKFRVWHVWLPDWHEDVHGRQWKHOD\RXWGUDIWDQGDSULRULWLVDWLRQGLVFXVVLRQDPRQJWKHXVHUV
ZDVIDFLOLWDWHG7KHSURFHGXUHLQFDVHZDVVLPLODUWRFDVHZLWKWKHH[FHSWLRQWKDWWKHUHZHUHILYH
ZRUNVKRS GD\V DQG WKH TXDQWLW\ VXUYH\RU WKH DXWKRU  DFWHG DV WKH GHVLJQ PDQDJHU LQ WKH ODWHU
SKDVHVRIWKHSURMHFW,QFDVHWKHUHZHUHSUHPLVHVLQWZRVHSDUDWHEXLOGLQJVDQGWZRKDOIGD\
ZRUNVKRSVZHUHDUUDQJHGIRUERWKRIWKHP7KHSURMHFWPDQDJHU WKHDXWKRU WRRNFDUHRIWKHIDFLOL
WDWLRQRIWKHZRUNVKRSVTXDQWLW\VXUYH\LQJDQGGHVLJQPDQDJHPHQW
7KH REVHUYDWLRQV RI WKH ILUVW SKDVH UHYHDOHG WKDW WKH TXDOLW\ RI WKH GLDORJXH EHWZHHQ XVHUV DQG
GHVLJQHUVZDVPRUHLPSRUWDQWWKDQWKHXVHUV¶SHUVRQKRXUVVSHQWLQFUHDWLYHZRUNVKRSV2EYLRXVO\
PRUHSHUVRQKRXUVPHDQWPRUHLGHDVEXWIURPDSHUVSHFWLYHRIDVLQJOHSURMHFWWKHVDWXUDWLRQSRLQW
RIIHDVLEOHLGHDVLVPRUHPHDQLQJIXOWKDQWKHVDWXUDWLRQSRLQWRIDOOLGHDV7KHUHIRUHLQWKHVHVPDOO
VFDOHSURMHFWVWZRKDOIGD\ZRUNVKRSVFUHDWHGDVXIILFLHQWDPRXQWRIYDOXHLQIRUPDWLRQ,QVWHDGLI
WKHSXUSRVHKDGEHHQ WR FUHDWHIDUUHDFKLQJYLVLRQIRUWKHZKROH FDPSXVWKHPXOWLGD\VHULHVRI
ZRUNVKRSVZRXOGKDYHEHHQWKHDSSURSULDWHVFRSH



2QHRIWKHNH\REVHUYDWLRQVLQWKHILUVWSKDVHZDVWKDWPHUHO\OLVWHQLQJWRWKHXVHUVGLGQRWJXDUDQWHH
WKHEHVWUHVXOWV)HHGEDFNLVDQHVVHQWLDOSDUWRIWKHGLDORJXHWKDWFRPPLWVXVHUVWRWKHSURMHFWDQG
XVHUVH[SHFWWRUHFHLYHIHHGEDFNIURPWKHYDOXHLQIRUPDWLRQWKH\KDYHSURGXFHG7KH\ZDQWWRVHH
WKHHIIHFWRIWKHLUFRQWULEXWLRQRQWKHGHVLJQVDQGWKHSURMHFW¶VIHDVLELOLW\7KHUHIRUHWKHWZRKDOIGD\
ZRUNVKRSVZHUHFRQVLGHUHGDVWKHPLQLPXPVFRSHRIFUHDWLYHDFWLRQV,WWDNHVVRPHWLPHWRSULPH
SHRSOHLQWRDQRSHQDQGFUHDWLYHPRRGEXWRQWKHRWKHUKDQGWKH\JHWH[KDXVWHGLQLQWHQVLYHFUH
DWLRQ:KHQWKHUHDUHWZRVHVVLRQVLQVWHDGRIRQHDQGWKHSURGXFHGYDOXHLQIRUPDWLRQLVDQDO\VHG
EHWZHHQWKHVHVVLRQVLWLVSRVVLEOHWRVWLPXODWHWKHXVHUV¶FUHDWLYLW\ZLWKVXLWDEOHIHHGEDFN
,QWKHVHFRQGSKDVHUHSHDWLQJEHVWSUDFWLFHV FDVH WKHYDOXHLQIRUPDWLRQGLDORJXHZDVVLPLODU
WR FDVH  H[FHSW WKDW RQO\ WZR KDOIGD\ ZRUNVKRSV ZHUH DUUDQJHG EHFDXVH WKHUH ZDV RQO\ RQH
EXLOGLQJLQVWHDGRIWZR,QDGGLWLRQWKHVWDNHKROGHUFRPPLWWLQJSURFHGXUHVZHUHHODERUDWHGE\XVLQJ
WKHH[SHULHQFHVIURPFDVHVDQG
,Q FDVHV FRVWHVWLPDWHVDQGOD\RXWGUDIWVZHUHGHOLYHUHGWRXVHUVDVDIHHGEDFN7KLVZDV
IRXQGWREHXVHIXOZD\WRPDNHXVHUVWKLQNDERXWWKHSURMHFWDQGFRPPLWWKHPERWKWRWKHFRPPX
QLFDWLRQURXWLQHVDQGWKHRXWFRPHRIWKHSURMHFW+RZHYHULWZDVDOVRREVHUYHGWKDWWKHXVHUVGLG
PRUHWKDQPHUHO\SULRULWLVHGIXQFWLRQVDQGFRPSDUHGSULFHWDJVWKH\WULHGWRDQWLFLSDWHQHZSUDFWLFHV
DQGFRQGXFWV
,QWKHWKLUGSKDVHRIWKHUHVHDUFKHODERUDWLQJWKHSUDFWLFHV FDVH WKHIRFXVZDVVKLIWHGIURPWKH
LQIRUPDWLRQWRXVHUH[SHULHQFH$VLQWKHSURMHFWWKHXVHUVGHYHORSHGQHZSUDFWLFHVDQGFRQGXFWV
DVZHOODVWKHSUHPLVHVDQGLWZDVFRQVLGHUHGHTXDOO\LPSRUWDQWWRVWXG\WKHFUHDWLRQRIWKHYDOXH
LQIRUPDWLRQIURPWKHSHUVSHFWLYHRIVRFLDOHQYLURQPHQWLQDGGLWLRQWREXLOWHQYLURQPHQW
7KHGHVLJQSURFHVVZDVPRGLILHGWRJLYHXVHUVWLPHWRWKLQNDQGWRFUHDWHDQLGHDRIDQHZVRFLDO
HQYLURQPHQWDORQJVLGHWKHFUHDWLRQRID QHZSK\VLFDOHQYLURQPHQW7KH LGHDRIWKHPRGLILFDWLRQV
ZDVWRUHFRJQLVHZD\VRIJLYLQJXVHUVWKHNLQGRIVXSSRUWWKDWZRXOGHQDEOHWKHPWRGLVFXVVQHZ
FRQGXFWVDQGVRFLDOSUDFWLFHV7KHH[SHFWHGRXWFRPHRIWKHPRGLILFDWLRQVZDVWKDWWKHXVHUVDWLV
IDFWLRQZRXOGFRUUHODWHPRUHZLWKWKHDPRXQWRIUHFRJQLVHGDQGVDWLVILHGXVHUQHHGVWKDQPRQH\
VSHQWRQWKHPRGLILFDWLRQV,WZDVDOVRH[SHFWHGWKDWWKHXVHUQHHGVZRXOGEHYDJXHFRQFHSWVRQO\
XQWLOWKH\DUHGLVFXVVHGDQGDJUHHGRQ7KHUHIRUHWKHH[LVWHQFHRIXVHUQHHGVLVEHWWHUGHVFULEHG
DVDVRFLDOFRQVWUXFWWKDWZLOOILQGLWVIRUPGXULQJWKHSURMHFWUDWKHUWKDQVRPHWKLQJWKDWH[LVWVDVD
µGRZQORDGDEOH¶HQWLW\LQWKHEHJLQQLQJRIWKHSURMHFW
7KLVDVVXPSWLRQFKDQJHGWKHORJLFRIKRZWKHGHVLJQDGYDQFHVWRZDUGLPSOHPHQWDWLRQ7UDGLWLRQDOO\
WKHGHVLJQLQJDGYDQFHVIURPLQDFFXUDWHFRQFHSWXDOSODQVWRZDUGDFFXUDWHZRUNGHVLJQV7KHOHYHO
RIGHWDLOLVLQFUHDVHGDVWKHWLPHSDVVHV,QWKHQHZV\VWHPWKHGHVLJQLQJPRYHGRQVWHSE\VWHS
IROORZLQJWKHFKDQFHVWRVXSSRUWGLDORJXHDPRQJWKHXVHUVDQGWKHUROHVRIWKHDUFKLWHFWDQGSURMHFW
PDQDJHUZHUHTXLWHHTXDOWRRWKHUGLVFXVVLRQSDUWLFLSDQWVDQGQRWWKDWRISURIHVVLRQDOVOHDGLQJWKH
GHVLJQSURFHVV)RUH[DPSOHWKHILUVWOD\RXWVWKHDUFKLWHFWSUHVHQWHGWRWKHXVHUVZHUHGHOLEHUDWHO\



PDGHWRH[DJJHUDWHFHUWDLQIHDWXUHVWKDWWKHXVHUVKDGHPSKDVLVHGLQHDUOLHUGLVFXVVLRQV7KHVH
H[DJJHUDWHYHUVLRQVKHOSHGXVHUVGLVFXVVGLIIHUHQWRSWLRQVDQGWKHHIIHFWVRIWKHSUHPLVHVRQWKH
VRFLDOHQYLURQPHQW
7KHQRWDEOHGLIIHUHQFHLQIHHGEDFNFRPSDUHGWRWKHHDUOLHUSKDVHVZDVWKDWQRGHWDLOHGFRVWLQIRU
PDWLRQZDVJLYHQWRWKHXVHUV7KHIHHGEDFNZDVGHOLYHUHGLQWKHIRUPRIGHVLJQVZKLFKZHUHH[
SODLQHGDQGXVHGDVDQLQWURGXFWLRQWRYDOXHLQIRUPDWLRQFUHDWLRQ7KHIRFXVRIWKHGLVFXVVLRQZDV
RQHDFKGHVLJQYHUVLRQLPSDFWRQWKHGHVLUHGVRFLDOHQYLURQPHQW,QWKHHDUOLHUSURMHFWVWKHIRFXV
ZDVRQEXLOWHQYLURQPHQWDQGUHODWHGFRVWHVWLPDWHDQGWKHUHIRUHWKHXVHUVDVVHVVHGKRZWRJHW
PRVWGHVLUHGIHDWXUHVRIEXLOWHQYLURQPHQWZKLOHDGMXVWLQJWKHSURMHFWWRILWWKHEXGJHW,QVWHDGZKHQ
WKHIRFXVZDVRQWKHLPSDFWVRQVRFLDOHQYLURQPHQWWKHXVHUVGHVFULEHGWKHGHVLUHGVRFLDOHQYLURQ
PHQWDQGDVVHVVHGWKHSRWHQWLDOLPSDFWVRIEXLOWHQYLURQPHQW7KLVZDVFRQVLGHUHGWRSURYLGHGLUHFW
DFFHVVWR XQGHUVWDQGLQJXVHUQHHGV ZKLFK HQDEOHGWKHXVHRI ORZFRVW VROXWLRQVDV ORQJDV WKH
QHHGVZHUH PHW7KLVDSSURDFK VDYHGD FRQVLGHUDEOH VXPRI PRQH\DQGUHVXOWHG LQRXWVWDQGLQJ
FXVWRPHUVDWLVIDFWLRQ
The first pattern of the impact of design tasks on value is that the value creation is influenced by
influencing the user focus. Any feedback given by the project team will influence the focus of the
users in adjusting the project scope.,IEXLOWIHDWXUHVDQGFRVWVDUHSURYLGHGDVIHHGEDFNWKHQEXLOW
IHDWXUHVDQGFRVWVDUHRSWLPLVHG,IVRFLHWDOLPSDFWVDUHSURYLGHGDVIHHGEDFNWKHQGHVLUHGVRFLHWDO
LPSDFWVDUHPD[LPLVHG%RWKRIWKHVHPHWKRGVDUHUHFRPPHQGDEOHFRPSDUHGWREOLQGFRVWFXWWLQJ
ZLWKRXWFRQVLGHULQJYDOXHEXWLQVRPHFDVHVWKHVRFLHWDOLPSDFWDSSURDFKPD\SURYLGHFKDQFHWR
KDYHELJLPSDFWZLWKVPDOOFRVWV


&RPELQHYDOXHLQIRUPDWLRQDQGFRPPLWPHQWV

7KHVHFRQGLGHQWLILHGSDWWHUQH[SODLQVFDXVDOLW\EHWZHHQXVHUFRPPLWPHQWDPRXQWRIYDOXHLQIRU
PDWLRQDYDLODEOHLQGHVLJQSKDVHDQGSUREOHPVRFFXUUHGLQODWHUSKDVHV,WZDVUHFRJQLVHGWKDWWKH
ODFNRIXVHUFRPPLWPHQWLVDPDMRUULVNIRUSURMHFWGHOLYHU\
&DVHZDVWKHRQO\SURMHFWLQZKLFKWKHUHZDVVLJQLILFDQWGHOLYHU\GHOD\DVWKHSURMHFWVFKHGXOH
ZDVH[FHHGHGE\WKUHHPRQWKV,WZDVDOVRWKHPRVWFRPSOH[SURMHFWLQWKLVVDPSOH+RZHYHUWKH
PDLQUHDVRQIRUWKHGHOD\ZDVKLQGUDQFHVLQWKHGHVLJQDQGGHOLYHU\RIWKHDXGLRYLVXDOV\VWHPV
ZKLFK UHTXLUHGSOHQW\RI LQIRUPDWLRQIURP XVHUV ,Q FDVH WKHUH ZHUHDOVR FRPSOH[ DXGLRYLVXDO
V\VWHPVEXWWKHXVHUVWRRNPXFKPRUHUHVSRQVLELOLW\IRUWKHGHVLJQPDQDJHPHQWDQGSURFXUHPHQWV
7KHVXJJHVWHGH[SODQDWLRQZDVWKDWWKHXVHUVZHUHEHWWHUDZDUHRIWKHLUUHVSRQVLELOLWLHVEHFDXVH
WKH\KDGSDUWLFLSDWHGLQWKHZRUNVKRSVLQHDUO\SKDVHVRIWKHSURMHFW,QDGGLWLRQWKH\KDGFRPPLWWHG
WKHPVHOYHVWRWKHSURMHFWE\SDUWLFLSDWLQJLQWKHGLVFXVVLRQRIFRVWDQGSULRULWLVDWLRQV



3URSHUO\IDFLOLWDWHG SDUWLFLSDWRU\ZRUNVKRSV FRPELQHG ZLWKD GLVFXVVLRQRQD URXJKFRVWHVWLPDWH
ZDVVXJJHVWHGDVDZD\RISUHYHQWLQJPDMRUSUREOHPVLQSURMHFWGHOLYHU\+RZHYHUQRPDMRUDG
YDQWDJHZDVREVHUYHGLQFDVHVDQGFRPSDUHGWRFDVHHYHQWKRXJKWKHUHZDVDORWOHVVWLPH
VSHQWRQSDUWLFLSDWRU\ZRUNVKRSVLQFDVH&DVHVDQGZHUHGHOLYHUHGLQVFKHGXOHZLWKRXWPDMRU
SUREOHPVEXWLQWKHSURMHFWKDQGRYHUPHHWLQJRIFDVHWKHUHZDVDORQJOLVWRIREVHUYHGGHILFLHQFLHV
LQWKHFRQWUDFWRUGHOLYHU\+RZHYHUWKHXVHUJURXSRIFDVHKDGHVWDEOLVKHGDURXWLQHRIXVHUPHHW
LQJV LQWKHGHVLJQSKDVHDQGWKHUHIRUHWKH\ZHUH DEOHWRDUUDQJHD FULVLVPHHWLQJWRWDNHFRUUH
VSRQGLQJDFWLRQV7KDQNVWRXVHULQLWLDWLYHWKHSUHPLVHVZHUHUHDG\IRUXVHLQWKHEHJLQQLQJRIWKH
VHPHVWHUDVSODQQHG
The second pattern of the impact of design tasks on value is that the risk of major problems in project
delivery will decline with a sufficient amount of value information combined with committing management routines7KHSRWHQWLDOVRXUFHVRIORVVDUHLQVXIILFLHQWYDOXHLQIRUPDWLRQDQGYDOXHLQIRUPDWLRQ
QRWUHDFKLQJWKHULJKWSHRSOHLQWKHULJKWIRUP7KHSDWWHUQZDVYHULILHGLQFDVHE\WDNLQJWKHFRP
PLWWLQJPDQDJHPHQWV\VWHPIURPFDVHDQGDVVHVVLQJWKHVXIILFLHQF\RIYDOXHLQIRUPDWLRQZLWKWKH
HPRWLRQDO±SUDFWLFDOLQIUDVWUXFWXUDO (3, FDWHJRULVDWLRQGHYHORSHGLQUHVHDUFKLQJFDVH

 54+RZVKRXOGFROODERUDWLYHZD\VRIZRUNLQJEHPDQDJHGWRHQKDQFH
TXDOLW\RIGHVLJQLQJLQDFRQVWUXFWLRQSURMHFW
$VGLVFXVVHGDERYHWKHWHUPTXDOLW\UHIHUVWRWKHSURGXFHU¶VSHUVSHFWLYHDQGWKHUHIRUHWKLVTXHVWLRQ
LVDQVZHUHGE\H[SODLQLQJKRZWKHPDQDJHPHQWRIWKHSURMHFWWHDPVKRXOGEHDSSURDFKHGWRHQDEOH
EHQHILFLDOFROODERUDWLRQ7KHDQVZHUFRQWDLQVWZRLGHQWLILHGSDWWHUQVILUVWWRGHVFULEHWKHHIIHFWRI
ZHOOPDQDJHGFROODERUDWLRQRQVDWLVI\LQJFXVWRPHUQHHGVDQGVHFRQGWRGHVFULEHKRZWRSUHYHQW
GHILFLHQFLHVLQWKHSURMHFWGHOLYHU\YLDZHOOPDQDJHGFROODERUDWLRQ


)RFXVRQTXDOLW\RILQWHUDFWLRQLQVWHDGRILQIRUPDWLRQFRYHUDJH

7KH ILUVW LGHQWLILHG SDWWHUQ H[SODLQV WKH PHGLXP RI WKH FROODERUDWLRQ PDQDJHPHQW 7KH PDQDJHG
DVSHFWLVLQWHUDFWLRQLQVWHDGRILQIRUPDWLRQ&UHDWLQJYDOXHLQIRUPDWLRQJLYLQJIHHGEDFNDQGSURGXF
LQJTXDOLW\LQIRUPDWLRQ LHGHVLJQLQJDFFRUGLQJWRWKHYDOXHLQIRUPDWLRQ DUHDOOLPSRUWDQWWDVNVEXW
LQFRQVWUXFWLRQSURMHFWVLWLVSRLQWOHVVIRUVHYHUDOUHDVRQVWRWU\WRPDQDJHDOOWKHLQIRUPDWLRQIORZV
)LUVW HYHQ LQ WKHVH VPDOOVFDOH SURMHFWVWKHUH DUH QXPHURXV SURGXFHUV RI LQIRUPDWLRQ DQG WKHLU
UHODWLYHLPSRUWDQFHQRWDEO\GHSHQGVRQWKHFRQWH[W,WLVLPSRVVLEOHWR GUDZFRQWH[WLQGHSHQGHQW
UXOHVIRULQIRUPDWLRQIORZV
6HFRQGLQIRUPDWLRQLVWUDQVIHUUHGLQPXOWLSOHFKDQQHOVRIZKLFKVRPHDUHSURSHUO\GRFXPHQWHGDQG
VRPHDUHQRW%RWKIRUPDODQGLQIRUPDOFKDQQHOVDUHLPSRUWDQWIRUWKHVXFFHVVRIWKHSURMHFWDQG
WKHUHIRUHLWLVUHFRPPHQGHGWRHQKDQFHWKHXVHRILQIRUPDOFKDQQHOVWRHQVXUHWKDWDOOQHFHVVDU\
LQIRUPDWLRQLVWUDQVIHUUHGLQVWHDGRIEORFNLQJWKHPDQGGHPDQGLQJFRQWURO3HRSOHWHQGWRFLUFXP
QDYLJDWHWKHRIILFLDO SURWRFROV WR JHWWKH PHVVDJH WKURXJK ZLWK WKH OHDVW HIIRUWIRU H[DPSOH WKH\



H[FKDQJHDWOHDVWDVPXFKLQIRUPDWLRQLQLQIRUPDOGLVFXVVLRQVDQGSKRQHFDOOVWKDQLQIRUPDOPHHW
LQJVWRJHWLQIRUPDWLRQLQVWDQWO\GHOLYHUHGWRWKHSHUVRQVZKRQHHGLW
7KLUGLWLVPXFKHDVLHUWRVHQVHWKHTXDOLW\RILQWHUDFWLRQWKDQWRHQVXUHWKDWDOOLQIRUPDWLRQLVGHOLY
HUHG,IDSURMHFWPDQDJHUDVSLUHVWRPDQDJHDOOLQIRUPDWLRQDVLJQLILFDQWDPRXQWRIUHVSRQVLELOLW\LV
WDNHQDZD\IURPRWKHUWHDPPHPEHUV,QVWHDGLIWKHSURMHFWPDQDJHU¶VREMHFWLYHLVWRHQDEOHRSHQ
DQGWUXVWIXODWPRVSKHUHLQWKHNH\LQWHUDFWLRQVWKDWUHVSRQVLELOLW\LVVKDUHG7KLVZDVWKHORJLFLQWKH
FRPPLWWLQJPDQDJHPHQWSURFHGXUHVLQWKHFDVHV
,Q WKHILUVWSKDVHRIWKHUHVHDUFK LWZDVFRQVLGHUHGWKDWLWLVXVHIXO WRHVWDEOLVKDIRUPDOPHHWLQJ
URXWLQH IRU HDFK NH\ LQWHUDFWLRQ XVHUGHVLJQHU GHVLJQHULPSOHPHQWHU LPSOHPHQWHURZQHU DQG
RZQHUXVHU 7KHLGHDZDVWRHQVXUHWKDWDOOUHOHYDQWLQIRUPDWLRQLVGHOLYHUHGLQWKHULJKWRUGHUDQG
WKDWHYHU\ERG\NQRZVZKDWWRGRZLWKLW+RZHYHUWKHIRUPDOPHHWLQJSURFHGXUHSURYHGWREHXQ
QHFHVVDULO\KHDY\,Q VRPHLQWHUDFWLRQVLWZDVJRRG WRKDYHPRQWKO\PHHWLQJVZKHUHDVLQRWKHU
LQWHUDFWLRQVLWZDVPRUHDSSURSULDWHWR PDQDJHLQWHUDFWLRQPDLQO\E\ HPDLOVDQGSKRQHFDOOVRU
PHUJHWKHPHHWLQJVRIWZRLQWHUDFWLRQV7KHDSSURSULDWHPDQDJHPHQWSURFHGXUHGHSHQGHGRQWKH
SKDVHRIWKHSURMHFWIRUH[DPSOHLQWKHHDUO\SKDVHVRIFDVHLWZDVQHFHVVDU\WRKDYHVHYHUDO
PHHWLQJVZKHUHXVHUVGHVLJQHUVDQGRZQHUVZHUHSUHVHQW,QWKHLPSOHPHQWDWLRQSKDVHLQFRQ
WUDVW RZQHUV ZHUH NHSW LQIRUPHGE\ PRQWKO\ UHSRUWV GHVLJQHUV YLVLWHG WKH VLWH DW WKH UHTXHVW RI
FRQWUDFWRUDQGXVHUVZHUHFRQWDFWHGLIWKHUHZHUHGHVLJQFKDQJHVWKDWUHTXLUHGFRPPHQWV
$IWHUDOOWKHLQWHUDFWLRQSDWWHUQKHOSHGWRUHFRJQLVHLQIRUPDWLRQQHHGVDOWKRXJKWKHPDQDJHPHQW
SURFHGXUHQHHGHGPRUHFXVWRPLVDWLRQWKDQH[SHFWHG,QWKHVHFRQGSKDVHWKHV\VWHPZDVXSGDWHG
,QVWHDGRIKDYLQJDIRUPDOPHHWLQJSURFHGXUHIRUDOOLQWHUDFWLRQVWKHIRFXVZDVVHWRQREVHUYLQJWKH
TXDOLW\RIWKHLQWHUDFWLRQDQGHQVXULQJWKDWIRUPDOSURFHGXUHVWRGRFXPHQWLPSRUWDQWLVVXHVDUHLQ
SODFH ,Q WKH VWXG\ UHJDUGLQJ FDVH  IRXU LQGLFDWRUV ZHUH LGHQWLILHG WKDW PD\ EH XVHG WR DVVHVV
TXDOLW\RILQWHUDFWLRQ WKHVHDUHH[SODLQHGLQPRUHGHWDLOLQSDSHU,9 %\DVVHVVLQJTXDOLW\RILQWHU
DFWLRQLQVWHDGRILQIRUPDWLRQIORZWKHPDQDJHUDVVHVVHVWKHIROORZLQJDVSHFWVLQWKHUHODWLRQVKLS
EHWZHHQWZRVWDNHKROGHUV
x )LUVWDELOLW\WRUHFRJQLVHDQGFRPPXQLFDWHZKDWLQIRUPDWLRQLVQHHGHG
x 6HFRQGDELOLW\WRDJUHHZKDWLQIRUPDWLRQZLOOEHGHOLYHUHGLQZKDWVFKHGXOHDQGLQZKDW
IRUP
x 7KLUGWKHLUDELOLW\DQGZLOOLQJQHVVWRXQGHUVWDQGHDFKRWKHUDQGWKHSXUSRVHRIWKHSURMHFW
x $QGILQDOO\WKHLUDELOLW\WRSUHSDUHLVVXHVIRUWKLUGSDUWLHVHJIRURZQHUWRPDNHDGHFLVLRQ
7KXVWKHPDQDJHUGRHVKROLVWLFDVVHVVPHQWRYHUWKHVWDNHKROGHUV¶FRPSHWHQFHVWRDFFRPSOLVKWKH
SURMHFWJRDOVDQGPRWLYDWLRQWRFROODERUDWHLQVWHDGRIPHUHO\DVVHVVLQJSUHUHTXLVLWHLQIRUPDWLRQ
7RHODERUDWHWKLVLQWKHWKLUGSKDVHRIWKHUHVHDUFKWKHIRFXVZDVVHWRQHPHUJHQFHRIYDOXHLQIRU
PDWLRQDVDSURFHVVXDOSKHQRPHQRQ,QFDVHWKHREMHFWLYHZDVWRVWXG\KRZXVHUVLQLWLDWHPRGLI\
DQGYHULI\WKHYDOXHLQIRUPDWLRQDQGKRZWKLVSURFHVVFDQEHPDQDJHG,WZDVFRQVLGHUHGXWWHUO\



LPSRUWDQWWRXQGHUVWDQGLQZKLFKVWDJHWKHHPHUJHQFHRIYDOXHLQIRUPDWLRQZDVDVRWKHUZLVHWKH
PDQDJHULDO DFWLRQV FRXOG OHDG WR KDVW\ GHFLVLRQV (VSHFLDOO\ LI WKH GHVLJQ LQVWUXFWLRQV DUH JLYHQ
EDVHGRQXQYHULILHGLQIRUPDWLRQXVHUVPD\UHTXHVWGHVLJQFKDQJHVWKDWFRXOGEHDYRLGHGE\ZDLWLQJ
IRU YHULILHG LQIRUPDWLRQ2Q WKH RWKHUKDQG LI GHVLJQHUV ZDLWIRU YHULILHG LQIRUPDWLRQ LQD VLWXDWLRQ
ZKHUHXVHUVFDQQRWSURYLGHYHULILHGLQIRUPDWLRQWKHSURMHFWPD\VXIIHUIURPXQQHFHVVDU\GHOD\VRI
GHVLJQLQJ,QWHUSUHWLQJWKHVHNLQGVRIVLWXDWLRQVLVGLVFXVVHGLQGHWDLOLQSDSHU9
The first pattern of managing collaboration to enhance design quality is that if the manager’s focus
is on information flows, i.e. in ensuring that all necessary information exists and is delivered, then
the amount of information may overwhelm the manager or at least take the focus off the people’s
ability to function autonomously in various situations.,QVWHDGLIWKHPDQDJHUIRFXVRQWKHTXDOLW\RI
WKHLQWHUDFWLRQWKHQWKHUHVSRQVLELOLW\IRUPDLQWDLQLQJLQIRUPDWLRQIORZVLVWUDQVIHUUHGWRWKHVWDNH
KROGHUV WKDW XVH WKH LQIRUPDWLRQ DQG WKH PDQDJHU¶V GXW\ LV WR HQVXUH WKDW WKH\ DUH FDSDEOH DQG
PRWLYDWHGWRGRVR6KDULQJWKHUHVSRQVLELOLW\VDYHVWKHPDQDJHU¶VHIIRUWVDQGHQDEOHVIRFXVLQJRQ
HQVXULQJWKDWDOOQHFHVVDU\LQWHUDFWLRQVZRUNZHOO


(YDOXDWHPDWXULW\RIYDOXHLQIRUPDWLRQ

7KHVHFRQGLGHQWLILHGSDWWHUQH[SODLQVWKHXQQHFHVVDU\KXUU\DVWKHPDLQKLQGUDQFHRIFROODERUDWLRQ
6RPHWLPHVHIILFLHQW LQIRUPDWLRQ PDQDJHPHQW LVXQGHUVWRRGDV V\VWHPDWLF UHPRYDORI XQFHUWDLQW\
HJ.RVNHODHWDO 7KHTXHVWLRQWKDWWKHDELOLW\WRFROODERUDWHDGGUHVVHVLVDUHDOOVWDNHKROG
HUVUHDG\WRUHPRYHXQFHUWDLQWLHVDWWKHVDPHSDFH
$V GHVFULEHG DERYH D FRQVLGHUDEOH ULVN RI PLVXQGHUVWDQGLQJ H[LVWV LI WKH XVHUV¶ VWDWHPHQWV DUH
DFFRXQWHGDVDVVXUHGYDOXHLQIRUPDWLRQWRRHDUO\7KHVDPH HIIHFWLVH[SHFWHG WRRFFXULQHYHU\
LQWHUDFWLRQGUDIWGHVLJQVVKRXOGQRWEHXVHGDVLPSOHPHQWDWLRQGHVLJQVDQGFRVWHVWLPDWHVVKRXOG
QRWEH XVHGDV ELGV 7KH VDPH ORJLF VKRXOG EH LPSOHPHQWHG LQYDOXH LQIRUPDWLRQ GHOLYHU\ WKHUH
VKRXOGEHDGUDIWLQJSKDVHEHIRUHSURYLGLQJWKHDFWXDOLQIRUPDWLRQ+RZHYHUZKHUHDVGHVLJQHUVDQG
FRQWUDFWRUVDUHSURIHVVLRQDOVXVHUVDUHQRW8VHUVVKRXOGQRWEHH[SHFWHGWRNQRZLQGHWDLOZKDW
LQIRUPDWLRQWR GHOLYHULQHDFK SKDVH ,WLVWKHSURIHVVLRQDOV¶REOLJDWLRQWRIDFLOLWDWHWKHLQIRUPDWLRQ
GHOLYHU\SURFHVV
0RUHRYHUSURPSWLQJXVHUVWRJLYHILQDOVWDWHPHQWVWRRHDUO\GHFUHDVHVFUHDWLYLW\,ISURPSWHGWKH\
DUHELDVHGWRWDNHWKHILUVWVXLWDEOHVROXWLRQLQVWHDGRIWKHEHVWRQHMXVWWRDYRLGWKHSUHVVXUHIURP
FRQVWUXFWLRQSURIHVVLRQDOV7KLVEHKDYLRXUXQGHUPLQHVWUXVWEHFDXVHXVHUVEHJLQWRGRXEWZKHWKHU
WKHSURIHVVLRQDOVVKDUHWKHVDPHSURMHFWJRDOVDQGLIWKH\ZDQWWREXLOGVRPHWKLQJIRUXVRULIWKH\
MXVWZDQWWREXLOGVRPHWKLQJWRJHWSDLG
7KHVH WZR DVSHFWV RI FROODERUDWLRQ DYRLGLQJ PLVXQGHUVWDQGLQJV DQG VXSSRUWLQJ FUHDWLYLW\ ZHUH
VWXGLHGLQFDVH7KHLPSRUWDQFHRIVRFLRHPRWLRQDOFRPPXQLFDWLRQFUHDWLYHDWPRVSKHUHDQGWUXVW
EXLOGLQJZHUHDOOUHFRJQLVHGLQ FDVHDOUHDG\EXWPRUH UHVHDUFKZDVUHTXLUHGWRXQGHUVWDQG WKH



PLFURDFWLYLWLHVLQWKHLQWHUDFWLRQVWRXQGHUVWDQGZKDWKDSSHQVLQSURMHFWVLQSUDFWLFH7KHRQWRORJLFDO
EDVLVRIYDOXHLQIRUPDWLRQZDVUHGHWHUPLQHGE\DSSO\LQJ*DGDPHU¶V  SOD\RQWRORJ\DFRQ
FHSWLRQRI UHDOLW\ ZKLFK FRQVLVWVRI FRQVWDQW EDFNDQGIRUWK PRYHPHQW 7R *DGDPHUSOD\ LVQRW
HTXDOWRJDPHRUHYHQSOD\HUUDWKHULWXQGHUOLQHVKRZKHRUVKHLVSOD\HGE\WKHHYHQWVDQGFRQWH[WV
E\WKHµSOD\¶
,QWKLVSOD\DQLQGLYLGXDOXVHUWDONHGDERXWDQLGHDRSLQLRQRUDQ\RWKHUNLQGRIH[SUHVVLRQ,QWKH
PRPHQWRIH[SUHVVLQJLWKHRUVKHFRXOGQRWEHVXUHKRZRWKHUVZRXOGUHDFWZKHWKHUWKH\ZRXOG
H[SUHVVVXSSRUWRUFULWLFLVP1RUFDQWKHRQHZKRUHDFWVNQRZZKDWKDSSHQVDIWHUKLVRUKHUVXSSRUW
RUFULWLFLVP7KHVXSSRUWLYHFRPPHQWPD\UHVXOWLQVRPHVRUWRIPXPEOLQJH[SUHVVLQJJHQHUDODF
FHSWDQFHRULWPD\WULJJHUDQRWKHULGHDIURPDWKLUGSHUVRQ7KHFULWLFLVPPD\HLWKHUFDXVHDGHIHQ
VLYHUHDFWLRQRUKHOSLPSURYHWKHRULJLQDOLGHDE\UHYHDOLQJDZHDNSRLQWWKDWFDQEHUHPRYHG7KH
SRLQWLVWKDWWKHUHLVQRVLQJOHPRPHQWZKHQDSOD\HUFDQEHVXUHWKDWWKLVLVWKHYDOXHLQIRUPDWLRQ
WKDWWKH\DUHH[SHFWHGWRGHOLYHU7KHYDOXHLQIRUPDWLRQLVDQLQWHUSUHWDWLRQWKDWPD\EHFRQFOXGHG
DIWHUDVHULHVRIFRPPHQWV
7KHILUVWLQWHUSUHWDWLRQLVSUREDEO\QRWSHUIHFW,QDGLVFXVVLRQWKHUHPD\DULVHLGHDVFRPPHQWVRU
RSLQLRQVWKDWDUHUHFRQVLGHUHGRUHODERUDWHGE\RWKHUSDUWLFLSDQWV7KHUHIRUHLWLVQHFHVVDU\KDYHD
VHULHVRIHYHQWVWREHDEOHWRVHQVHWKHEDFNDQGIRUWKPRYHPHQWRIWKHRSLQLRQVDQGFRQVLGHUDWLRQV
7KHVDWXUDWLRQRIWKHEDFNDQGIRUWKPRYHPHQWLVWKHREVHUYDEOHDVSHFWWKDWUHYHDOVWKHPDWXULW\RI
WKHYDOXHLQIRUPDWLRQ
The second pattern of managing collaboration to enhance design quality is that designing according
to immature value information increases the risk of design change requests. 7KH PDWXULW\ RI WKH
LQIRUPDWLRQFDQEHREVHUYHGLQWKHVHULHVRIXVHUGLVFXVVLRQVE\REVHUYLQJWKHEDFNDQGIRUWKPRYH
PHQWRIWKHRSLQLRQVFRPPHQWVDQGLGHDV7KHLQWHUSUHWDWLRQRIERWKYDOXHLQIRUPDWLRQDQGLWVPD
WXULW\LVYHU\FRQWHQWGHSHQGHQW7KHUHIRUHQRJHQHUDOJXLGHOLQHVDUHRIIHUHG+RZHYHULQWKHVWXG\
RI FDVH  WKUHH NLQGV RI VLWXDWLRQV ZHUH UHFRJQLVHG UHJDUGLQJ WKH HYDOXDWLRQRI PDWXULW\ RI YDOXH
LQIRUPDWLRQ VLOHQW DFFHSWDQFH DEDQGRQLQJ WKH LGHD DQG LQDELOLW\ WR GHYHORS DQ LGHD 7KHVH DUH
GLVFXVVHGLQGHWDLOLQSDSHU9
7KHSDWWHUQVWKDWDQVZHUWKHUHVHDUFKTXHVWLRQVDUHSUHVHQWHGLQ)LJXUH



)LJXUH6XPPDULVHGDQVZHUVWRWKHUHVHDUFKTXHVWLRQV

 &RQWULEXWLRQRIWKHUHVHDUFK
7KHFRQWULEXWLRQWRWKHH[LVWLQJERG\RINQRZOHGJHRIGHVLJQPDQDJHPHQWLVSUHVHQWHGDVIROORZV
)LUVWWKHRQWRORJLFDOSRVLWLRQLQJRIYDOXHLVGLVFXVVHGE\FRPSDULQJWKHFRQFHSWLRQVIRUPHGLQWKH
SULQFLSOHVRIWKHYDOXHFUHDWLRQORJLFLQXVHUFHQWULFGHVLJQWRFRQFHSWLRQVSUHVHQWHGLQH[LVWLQJ
OLWHUDWXUH6HFRQGWKHUHODWLRQVKLSEHWZHHQTXDOLW\DQGYDOXHLVGLVFXVVHGDQGWKHDUJXPHQWVIRU
SULQFLSOHVDUHSUHVHQWHG7KHWKLUGFRQWULEXWLRQLVWKHPDQDJHULDOLPSOLFDWLRQVIRUFUHDWLYHGLD
ORJXH7KHGLVFXVVLRQSURYLGHVUHDVRQLQJIRUSULQFLSOHVZKLFKDUHJXLGHOLQHVRQVHWWLQJIRFXV
LQGHVLJQPHHWLQJVRUVLPLODUHYHQWV
,Q WKHUHVHDUFKRI FRQVWUXFWLRQPDQDJHPHQWDQGHFRQRPLFVWKHYDOXHLVTXLWHFRPPRQO\XQGHU
VWRRG DV DQHQWLW\ WKDW RQO\H[LVWV LQ UHODWLRQVKLS ZLWK FXVWRPHU +RZHYHUWKH PRPHQW ZKHQ WKH
YDOXHEHJLQVWRH[LVWKDVQRWEHHQFOHDUO\GHILQHG)RUH[DPSOHLQWKH7)9PRGHO .RVNHOD 
YDOXHLVGHVFULEHGDVEHLQJJHQHUDWHGLQGHVLJQDQGSURGXFWLRQDFWLYLWLHVRIDFRPSDQ\EDVHGRQ
LQIRUPDWLRQ RI FXVWRPHU QHHGV (YHQ WKRXJK WKLV GHILQLWLRQ  EXLOGV D VWURQJ UHODWLRQVKLS EHWZHHQ
FXVWRPHU QHHGV DQG YDOXH LW GRHV QRW H[SODLQ KRZ DQG ZKHQ GHVLJQLQJ FUHDWHV YDOXH ,Q 79'
XQGHUVWDQGLQJRIYDOXHLVH[WUDFWHGLQWRFOLHQW¶VEXVLQHVVFDVHGHVFULSWLRQDQGGHILQLWLRQRIDOORZDEOH
FRVWDQGWKHYDOXHLVGHOLYHUHGE\GHYHORSLQJDVXLWDEOHVROXWLRQDVDQRXWFRPHRIWKHSURMHFW =LP
LQDHWDO (YHQWKRXJKWKLVGHILQLWLRQ UHFRJQLVHVWKDWYDOXHLVGHOLYHUHGE\VDWLVI\LQJ FXV
WRPHU¶V QHHGV LW LPSOLFLWO\DVVXPHV WKDW YDOXH FDQDOVR EH VRPHKRZ HPEHGGHG LQWR GHVLJQVDV



LQIRUPDWLRQRQVDWLVIDFWLRQRIQHHGV0RUHRYHUERWKGHILQLWLRQVHPSKDVLVHSURGXFHU¶VUROHLQYDOXH
FUHDWLRQ
2QWKHFRQWUDU\*U|QURRVDQG9RLPD  SUHVHQWVFOHDUHURQWRORJLFDOSRVLWLRQLQJYDOXHEHJLQV
WR H[LVWZKHQD FXVWRPHUXVHVDSURGXFW,Q WKDWFRQFHSWLRQYDOXHFDQQRWEHH[WUDFWHGIURPWKH
FXVWRPHU¶VDFWLYLW\DVLQIRUPDWLRQ9DOXHLQIRUPDWLRQLVPHUHO\DQWLFLSDWLRQEHIRUHLWLVDFWXDOLVHGLQ
XVH7KLVGLVVHUWDWLRQKDVUHYHDOHGKRZWKLVRQWRORJLFDOVKLIWPD\EHRSHUDWLRQDOLVHGWRVHUYHFXV
WRPHU REMHFWLYHV 7R YLHZ D SKHQRPHQRQ DV SURFHVV WKH G\QDPLFDO QDWXUH RI WKH SKHQRPHQRQ
VKRXOGEHLGHQWLILHGLHVWDELOLW\VKRXOGEHGHVWDELOLVHG /DQJOH\ DQGWKLVLVH[DFWO\ZKDWWKH
RQWRORJLFDOVKLIWGRHV,QIRUPDWLRQRQVDWLVIDFWLRQRIQHHGVLVLQG\QDPLFVWDWHHYHQDIWHULWLVHPEHG
GHGLQWRWKHGHVLJQVDQGWKHOHYHORIG\QDPLVPFDQEHREVHUYHGLQWKHEDFNDQGIRUWKPRYHPHQW
RIWKHXVHUFRPPHQWV7KHILUVWSDWWHUQRIYDOXHFUHDWLRQSURYLGHVDGHVFULSWLRQRIWKLVSKHQRPHQRQ
LQSUDFWLFHE\HPSKDVLVLQJWKHLPSDFWRIGHVLJQLQJRQWKHFXVWRPHUEHKDYLRXU7KHUROHRISURGXFHUV
GHVLJQHUVDQGLPSOHPHQWHUVLQYDOXHFUHDWLRQLVPHUHO\WRLPSDFWFXVWRPHU¶VDELOLW\WRFUHDWHYDOXH
DQGLQWKHGHVLJQSKDVHWKDWLVGRQHLQDGGLWLRQWRGHVLJQLQJE\KHOSLQJWKHFXVWRPHUWRIRFXVRQ
WKHUHOHYDQWLVVXHVZKLOHFUHDWLQJYDOXHLQIRUPDWLRQ
,QWURGXFLQJWKHFRQFHSWRIYDOXHLQIRUPDWLRQHQDEOHVH[SODLQLQJWKHFRQQHFWLRQEHWZHHQYDOXHTXDO
LW\ DQG GHVLJQ ,Q WKHILUVW SDWWHUQ RI YDOXH FUHDWLRQ WKHGHVLJQLQJ LV GHVFULEHG DV D WDVN ZKHUH
GHVLJQHUXVHVYDOXHLQIRUPDWLRQWRFUHDWHTXDOLW\LQIRUPDWLRQ7KHRQWRORJLFDOEDVLVRITXDOLW\LQIRU
PDWLRQLVVOLJKWO\YDULHGLQFRPSDULVRQWRYDOXHLQIRUPDWLRQERWKH[LVWLQUHODWLRQVKLSZLWKFXVWRPHU
QHHGVEXWTXDOLW\LQIRUPDWLRQLVWKHSURGXFHU¶VFRQFHSWLRQRIXVHUQHHGVDQGKRZWRVDWLVI\WKHP
DQGWKHUHIRUHLWFDQH[LVWLQGHSHQGHQWO\RIFXVWRPHU)ROORZLQJWKLVGHWHUPLQDWLRQGHVLJQVVKRXOG
EHXQGHUVWRRGDVTXDOLW\LQIRUPDWLRQWKDWLVDOVRLQG\QDPLFVWDWHXQWLOWKHSURGXFWVDWLVILHVWKHQHHGV
,IYDOXHLQIRUPDWLRQFKDQJHVGXULQJWKHSURMHFWTXDOLW\LQIRUPDWLRQVKRXOGEHXSGDWHGDFFRUGLQJO\WR
DYRLGGHILFLHQFLHV
7KHOLWHUDWXUHRQGHVLJQPDQDJHPHQWKDVEHHQXQFRQILGHQWZLWKDFFRPPRGDWLQJPDQDJHPHQWDF
WLRQV¶HIIHFWVRQGHVLJQTXDOLW\)RUH[DPSOH/LQGDKO  QRWHVWKDWLWLVKDUGWRYHULI\ZKHWKHU
JRRGGHVLJQKDVDQ\LPSDFWRQHIILFLHQF\RIFXVWRPHURUJDQLVDWLRQLQRIILFHEXLOGLQJSURMHFWV7KH
FRQFHSWVLQWURGXFHGLQ WKLVGLVVHUWDWLRQYDOXHLQIRUPDWLRQDQGTXDOLW\LQIRUPDWLRQVKHGOLJKWRYHU
WKLVSUREOHP7KHOLWHUDWXUHRQTXDOLW\HQJLQHHULQJLQFOXGHVDQXPEHURIXVHIXOUDWLRQDOHVIRUH[DP
SOHIRFXVLQJRQWKHYRLFHRIFXVWRPHU $NDR DYRLGLQJORVVE\XQGHUVWDQGLQJWKHWDUJHWRIWKH
FXVWRPHU 7DJXFKL DQGFUHDWLQJSXUSRVHIXOIHHGEDFNORRSVLQTXDOLW\LQIRUPDWLRQPDQDJH
PHQW -XUDQDQG*RGIUH\'HPLQJ 
7KLVGLVVHUWDWLRQKDVHODERUDWHGDQGDSSOLHGWKHVHUDWLRQDOHVLQGHVLJQPDQDJHPHQW,IWKHGHVLJQ
LQJLVXQGHUVWRRGDVDWDVNZKHUHGHVLJQHUXVHVYDOXHLQIRUPDWLRQWRFUHDWHTXDOLW\LQIRUPDWLRQWKH
GHVLJQPDQDJHUVKRXOGXQGHUVWDQGZKHWKHUWKHYDOXHLQIRUPDWLRQLVYDOLGDQGXVHGLQWKHULJKWPDQ
QHUZKHQSURGXFLQJTXDOLW\LQIRUPDWLRQ7KHILUVWSDWWHUQRIFROODERUDWLRQPDQDJHPHQWSURYLGHVD



SUDFWLFDOH[DPSOHRQKRZDGHVLJQPDQDJHUFDQXQGHUVWDQGERWKWKHYDOLGLW\RIWKHLQIRUPDWLRQDQG
ZKHWKHUWKHGHVLJQHUZLOOVXSSRVHGO\XVHLWLQWKHULJKWPDQQHU
,Q DGGLWLRQ WKH FRQFHSWV RI YDOXH LQIRUPDWLRQ DQG TXDOLW\ LQIRUPDWLRQ JXLGH KRZ WKH GLVFXVVLRQ
VKRXOGEHIRFXVHGLQGLIIHUHQWNLQGVRILQWHUDFWLRQV'DIWDQG/HQJHO  VXJJHVWWKDWWKHSXUSRVH
RI FRPPXQLFDWLRQ LV WR UHGXFH ERWK XQFHUWDLQW\ DQGHTXLYRFDOLW\ 'LYLGLQJ LQWHUDFWLRQV LQWR YDOXH
GULYHQDQGTXDOLW\GULYHQLQWHUDFWLRQVSURYLGHVXQGHUVWDQGLQJRIKRZWRIRFXVLQHDFKLQWHUDFWLRQ,Q
YDOXHGULYHQ LQWHUDFWLRQV VWDNHKROGHUV VKRXOG IRFXV RQ UHGXFLQJ XQFHUWDLQW\ DQG HTXLYRFDOLW\ RI
YDOXHLQIRUPDWLRQZKLOHLQTXDOLW\GULYHQLQWHUDFWLRQVVWDNHKROGHUVVKRXOGIRFXVRQUHGXFLQJXQFHU
WDLQW\DQGHTXLYRFDOLW\RITXDOLW\LQIRUPDWLRQ<HWLWVKRXOGEHXQGHUVWRRGWKDWXQFHUWDLQWLHVRITXDOLW\
LQIRUPDWLRQFDQEHUHPRYHGRQO\DIWHUFRUUHVSRQGLQJXQFHUWDLQWLHVKDYHEHHQUHPRYHGIURPYDOXH
LQIRUPDWLRQ$OEHLWDGHVLJQHUZRXOGVRPHWLPHVOLNHWRKXUU\GHFLVLRQVLHQDPHO\UHPRYHXQFHU
WDLQW\IURPTXDOLW\LQIRUPDWLRQWKHDELOLW\WRGHVLJQGHFLVLRQVGHSHQGVRQFXVWRPHU¶VLHXVHURU
JDQLVDWLRQ¶VDELOLW\WRFUHDWHYDOXHLQIRUPDWLRQDQGFRPPLWWKHPVHOYHVWRHODERUDWHLW7KHVHFRQG
SDWWHUQRIYDOXHFUHDWLRQSURYLGHVDQH[SODQDWLRQRQKRZWKLVORJLFPD\EHREVHUYHGLQULVNUHDOLVD
WLRQGXULQJWKHSURMHFW
7KLVGLVVHUWDWLRQDOVRSURYLGHVXQGHUVWDQGLQJRIKRZWKHFUHDWLYHQHVVDQGFRPPLWPHQWDUH LQWHU
OLQNHG%RWK UHTXLUHD VHULHVRI PHDQLQJIXOH[SHULHQFHV7KHFUHDWLYHQHVVLQ WKLV FRQWH[W LVPRUH
WKDQMXVWJHWWLQJDQLGHD,WLVLQDGGLWLRQWKHDELOLW\WREXLOGRQRWKHUSHRSOH¶VLGHDVDQGFRPPLWPHQW
WRHODERUDWHWKRVHLGHDVVRWKDWWKH\PD\EHDSSOLHGDWWKHQH[WVWDJHRIWKHSURFHVVLQWKHLQWHUDF
WLRQRIWKHF\FOH )LJXUH 3UDKDODGDQG5DPDVZDP\  VXJJHVWWKDWYDOXHFUHDWLRQUHTXLUHV
D VHULHVRI LQWHUDFWLRQVZKHUHLQIRUPDWLRQLVH[FKDQJHGEHWZHHQFXVWRPHUDQGSURGXFHU,Q FRQ
VWUXFWLRQSURMHFWVWKHFXVWRPHULVQRWDXQDQLPRXVHQWLW\ &KHUQVDQG%U\DQW DQGWKHUHIRUH
WKHDELOLW\WREXLOGRQRWKHUSHRSOH¶VLGHDVLVHPSKDVLVHG$ELOLW\WR EXLOGRQRWKHUSHRSOH¶V LGHDV
HQDEOHVIRFXVLQJRQZHOOEHLQJRIWKHZKROH LQVWHDGRIRQH¶VRZQ ZHOOEHLQJ ZKLFKLVWKHYDOXHG
LPSDFWRIFRFUHDWLRQ 6FKDUPHUDQG.DXIHU 
<HWEHLQJFUHDWLYHLVRIWHQXQGHUVWRRGDVEHLQJDEOHWRILQGQHZDQGEHWWHUZD\VRIGRLQJRUH[
SUHVVLQJ VRPHWKLQJ ,Q FRQVWUXFWLRQ SURMHFWV JRRG GHVLJQV DUH UHVXOWV RI PXOWLGLVFLSOLQDU\ HIIRUW
ZKHUHQXPHURXVLQWHUOLQNHGGHWDLOVDUHUHVROYHGLQDZD\WKDWSURYLGHVVDWLVI\LQJUHVXOWVIRUXVHUVLI
WKHFRQWUDFWRULVDEOHWRLPSOHPHQWWKHPZLWKRXWGHILFLHQFLHV7RJHWWKLVUHVXOWDFUHDWLYHDWPRV
SKHUHVKRXOGEHDFKLHYHGLQERWKYDOXHGULYHQDQGTXDOLW\GULYHQLQWHUDFWLRQVDQGWKHFRPPLWPHQW
WRHODERUDWHVKRXOGEHPDLQWDLQHG7KHVHFRQGSDWWHUQRITXDOLW\PDQDJHPHQWSURYLGHVXQGHUVWDQG
LQJIRUWKHDWPRVSKHUHLQGHVLJQPHHWLQJDQGZRUNVKRSVIURPWKHFXVWRPHUSHUVSHFWLYHKRZXVHU
WULHVWRH[SODLQKLVRUKHUSRLQWRIYLHZFRQFHUQLQJWKHXQFHUWDLQIXWXUHZLWKDOHYHORIDQ[LRXVQHVV
7KLVDVSHFWFRQQHFWVWKHFRQFHSWRIGHVLJQPDQDJHPHQWWRWKHSURFHVVWKLQNLQJOLWHUDWXUHE\LOOXV
WUDWLQJKRZDQRXWFRPHLVµEHFRPLQJ¶LQVWHDGRIµEHLQJ¶ &KLDYDQGHU+RRUQ :KLWW\ 
0RUHRYHU GHVWDELOLVLQJ VRXUFH RI XVHU LQIRUPDWLRQ WDNHV WKH GHVLJQ SURFHVV RII WKH PHFKDQLVWLF
ZRUOGYLHZLQWRWKHFRQVWDQWO\FKDQJLQJVRFLDOO\FRQVWUXFWHGRQH7KLVQRYHOXQGHUVWDQGLQJHQKDQFHV



WKHGHVLJQPDQDJHU¶VDELOLW\WRIRFXVRQFXVWRPHUQHHGVLQDQDSSURSULDWHPDQQHULQHYHU\SKDVH
RIWKHSURMHFW

 /LPLWDWLRQV
$VLQWKHFUHGLELOLW\RIUHVHDUFKLQJHQHUDOLQWKLVGLVVHUWDWLRQWRRDSSOLHVWKHUXOH´$OO\RXFDQGR
LVUHGXFHWKHSRVVLELOLW\RIJHWWLQJWKHDQVZHUZURQJ´ 6DXQGHUVHWDO 7KDWPHDQVSD\LQJ
DWWHQWLRQWRUHOLDELOLW\DQGYDOLGLW\5HOLDELOLW\UHIHUVWRWKHH[WHQWWRZKLFKWKHUHVHDUFKSURFHGXUHV
ZLOO\LHOGFRQVLVWHQWILQGLQJVDQGYDOLGLW\UHIHUVWRZKHWKHUWKHILQGLQJVDUHUHDOO\ZKDWWKH\DSSHDU
WREH 6DXQGHUVHWDO ,QWKHGLVVHUWDWLRQVHYHUDOIDFWRUVZHUHUHFRJQLVHGWKDWPD\LQIOXHQFH
UHOLDELOLW\DQGYDOLGLW\
7KHILUVWIDFWRULVWKHIDFWWKDWLQDOOWKHFDVHVH[FHSWWKHFDVHWKHGHVLJQPDQDJHUZDVWKHVDPH
SHUVRQWKHDXWKRUDQGLQDOOWKHFDVHVWKHSURSHUW\RZQHUZDV8QLYHUVLW\3URSHUWLHVRI)LQODQG/WG
7KLVKDVFHUWDLQO\LQIOXHQFHGWKHPDQDJHPHQWSURFHGXUHVDQGUHSUHVHQWVDQLQWHUIHUHQFHWKUHDWWR
LQWHUQDOYDOLGLW\ <LQ +RZHYHUWKHGHVLJQPDQDJHURUSURMHFWPDQDJHUDORQHLVQRWWKHZKROH
RIWKHPDQDJHPHQWDQGWKHRZQHULVUHSUHVHQWHGE\VHYHUDOSHUVRQV,QDGGLWLRQWKHPDQDJHPHQW
SURFHGXUHV ZHUHWKHVXEMHFWRIWKHUHVHDUFKDQGWKHSURFHGXUHVKDYHEHHQSXUSRVHO\DOWHUHG WR
HQKDQFHWKHVWDNHKROGHUV¶DELOLW\WRFROODERUDWH7KHUHIRUHWKHREVHUYDWLRQVPD\EHMXGJHGUHOLDEOH
DQGYDOLGEHFDXVHWKHXVHUJURXSZDVGLIIHUHQWLQHDFKFDVHDQGWKHLGHQWLILHGSDWWHUQVVWLOOFRUUH
VSRQGZLWKWKHREVHUYDWLRQVFRQFHUQLQJWKHFROODERUDWLYHGHVLJQPDQDJHPHQW¶VHIIHFWRQYDOXHLQ
XVHLQHYHU\FDVH
$QRWKHUSRLQWZRUWKFRQVLGHULQJLVWKHVLPLODULWLHVDPRQJWKHXVHUV$OORIWKHPDUHHLWKHUXQLYHUVLW\
VWDIIRUVWXGHQWV7KLVPD\IRUPDELDVZKLFKVKRXOGEHLQYHVWLJDWHGLQIXUWKHUVWXGLHV+RZHYHU
WKHUHKDYHEHHQPRUHWKDQRQHKXQGUHGXVHUSDUWLFLSDQWVLQWKHSDUWLFLSDWRU\GHVLJQZRUNVKRSVD
VDPSOHZLWKFRQVLGHUDEOHVL]HRIGLIIHUHQWSHRSOHZLWKYDU\LQJSUHIHUHQFHV7KHUHIRUHUHVXOWVFRQ
FHUQLQJXVHUQHHGVUHFRJQLWLRQSURFHGXUHVPD\EHFRQVLGHUHGDVUHOLDEOHDOWKRXJKDWKUHDWRQH[
WHUQDOYDOLGLW\H[LVWV <LQ LQDVDPSOHELDVHGWRKLJKHUHGXFDWLRQ3HRSOHZLWKKLJKHUHGXFDWLRQ
PD\EHPRUHDQDO\WLFDOEXWDOPRVWDOOXVHUVZHUHLQH[SHULHQFHGLQFRQVWUXFWLRQSURMHFWV$QGHYHQ
WKRXJKWKHVDPSOHFRPSULVHVDVVXPDEO\VPDUWSHRSOHWKH\WRRKDGWHUPLQRORJ\SUREOHPVLQFRP
PXQLFDWLQJWKHLUWKRXJKWVPDNLQJWKHPPRUHVLPLODUWRWKHDYHUDJHSHRSOH
7KLUGSRLQWWRDVVHVVLVWKDWDOOFDVHVDUHUHODWLYHO\VPDOOUHQRYDWLRQSURMHFWVZKHUHWKHXVHURUJDQ
LVDWLRQKDV EHHQ DYDLODEOH VLQFH WKHEHJLQQLQJ RI WKHSURMHFW 7KLV SUREDEO\QDUURZV WKH H[WHUQDO
YDOLGLW\RIWKLVGLVVHUWDWLRQ(QVXULQJJHQHUDOLVDELOLW\WRSURMHFWVZLWKELJJHUVFRSHRUSURMHFWZKHUH
WKHXVHUVDUHRQO\HQJDJHGLQODWHUSKDVHVZRXOGUHTXLUHIXUWKHUUHVHDUFK+RZHYHUWKHUHLVDFRQ
VLGHUDEOHQXPEHURISURMHFWVZKHUH WKHXVHUVDUHDYDLODEOHIURPWKHEHJLQQLQJRIWKHSURMHFWDQG



ZKHUHWKHGHVLJQWHDPLQFOXGHVRQO\RQHPHPEHUIURPHDFKGLVFLSOLQHDQGWKHUHVHDUFKPD\EH
FRQVLGHUHGDVH[WHUQDOO\YDOLGZLWKLQWKHVHIUDPHV
,QRUGHUWRLPSURYHUHOLDELOLW\HDFKSDSHULVZULWWHQE\VHYHUDODXWKRUVZKRKDYHFRPHWRWKHVDPH
FRQFOXVLRQZKHQDQDO\VLQJWKHVDPHGDWD<HWWKHUHVHDUFKGHVLJQLQFOXGHVSDWWHUQUHFRJQLWLRQIURP
ILUVWIRXUFDVHVDQGUHSHWLWLRQLQFDVHDQGWRVRPHH[WHQWDOVRLQFDVH7KHSDWWHUQVDUHH[DP
LQHGE\VHYHUDOUHVHDUFKWHDPVDQGUHSURGXFHGSXUSRVHO\7KLVJLYHVWKHFRQILGHQFHWRFODLPWKDW
WKHUHVXOWVDUHUHOLDEOH
7RPDNHDILQDOSRLQWLQDGGLWLRQWRWKHFDVHUHODWHGSRLQWVWKHUHDUHDOVRFXOWXUDOPDWWHUV$OOFDVHV
ZHUHLPSOHPHQWHGLQ)LQODQGDQRSHQVRFLHW\ZKHUHSHRSOHW\SLFDOO\WUXVWHDFKRWKHU,WZRXOGEH
LQWHUHVWLQJWRUHVHDUFKKRZZLGHO\WKHVHILQGLQJVDSSO\ZKHQFXOWXUDODVSHFWVDUHYDULHG+RZHYHU
WKHSRLQWRIWKLVGLVVHUWDWLRQKDVEHHQWRSUHVHQWWKDWGHVLJQTXDOLW\FDQEHLPSURYHGE\XVLQJFRO
ODERUDWLYHZD\VRIZRUNLQJDWOHDVWLQIDYRXUDEOHFXOWXUDOFRQGLWLRQV7KHUHIRUHWKHDXWKRUZLVKHV
WKDWWKHILQGLQJVRIWKLVGLVVHUWDWLRQZLOOHQFRXUDJHDOOFXOWXUHVWREXLOGWUXVWDPRQJSHRSOHDVZHOODV
WRGHYHORSFROODERUDWLYHZD\VRIZRUNLQJDQGGHVLJQTXDOLW\LQFRQVWUXFWLRQSURMHFWV

 6XJJHVWLRQVIRUIXUWKHUUHVHDUFK
%DVHGRQWKHUHVXOWVWKHGLVVHUWDWLRQPDNHVWZRVXJJHVWLRQVIRUIXUWKHUUHVHDUFK7KHILUVWVXJJHV
WLRQLVWR H[WHQGWKHVWXGLHV WRSURMHFWVZKHUH WKHXVHUVDUH QRWHQJDJHGLQWKHEHJLQQLQJRIWKH
FRQFHSWXDOGHVLJQ3URMHFWVDUHRIWHQLQLWLDWHGE\UHDOHVWDWHGHYHORSHUVDQGXVHUVWKHWHQDQWVDUH
HQJDJHGLQUDWKHUODWHSKDVHV,WZRXOGEHLQWHUHVWLQJWRVWXG\ZKDWNLQGRISDWWHUQVFDQEHLGHQWLILHG
UHJDUGLQJYDOXHLQIRUPDWLRQFUHDWLRQDQGKRZWKHHPHUJHQWXVHUFHQWULFYDOXHFUHDWLRQORJLFFRXOG
EHDSSOLHGWRUHGXFHWKHGHYHORSHU¶VULVN
7KHVHFRQGVXJJHVWLRQLVWRVWXG\KRZWKHPDQDJHULDOLPSOLFDWLRQVFDQEHLPSOHPHQWHGZKHQWKH
SURMHFWVFRSHLVVFDOHGXS7KHLPSOLFDWLRQRIREVHUYLQJWKHTXDOLW\RI NH\ LQWHUDFWLRQV LVRIJUHDW
LQWHUHVW EHFDXVH LW VXJJHVWV KRZ WKHTXDOLW\ RI WKHGHVLJQ FDQEH PDQDJHG ZLWK OHVVHIIRUW WKDQ
SXUVXLQJWRHQVXUHWKHFRYHUDJHRIDOOLQIRUPDWLRQ$FFRUGLQJWRWKHH[SHULHQFHVWKDWVWDNHKROGHUV
KDYH VKDUHGGXULQJWKHVWXG\RIWKLVGLVVHUWDWLRQWKHFRYHUDJHRIWKHLQIRUPDWLRQIORZVLVDZHDN
SRLQWRIGHVLJQPDQDJHPHQW,WVPDQDJHPHQWLVH[SHULHQFHGDVDQRYHUZKHOPLQJWDVNEHFDXVHRI
WKHVKHHUPDVVRILQIRUPDWLRQ+RZHYHULWLVQRWVHOIHYLGHQWWKDWWKHPDQDJHPHQWSURFHGXUHVVXJ
JHVWHGLQWKLVGLVVHUWDWLRQZLOOZRUNLQODUJHSURMHFWVHYHQWKRXJKEDVHGRQWKHHYLGHQFHRIWKLVVWXG\
WKH\ DVVXPDEO\ GR ,Q ODUJHU SURMHFWV FRPPXQLFDWLRQ SURFHGXUHV DQG LQIRUPDWLRQ IORZV PD\ EH
PRUHFRPSOH[DQGWKHUHIRUHPRUHUHVHDUFKLVQHHGHG
7KHWRSLFVDERYHRQO\UHSUHVHQWWKHILUVWLGHDVIRUIXUWKHUVWXGLHV7KHDXWKRUZLVKHVWKDWWKLVGLV
VHUWDWLRQZLOOLQVSLUHRWKHUUHVHDUFKHUVZKRZLOOILQG PRUH UHVHDUFKWRSLFVFRQFHUQLQJXVHUFHQWULF
GHVLJQPDQDJHPHQWDQGYDOXHFUHDWLRQ



5HIHUHQFHV
$KHQ )  =HWWLQLJ 3   &ULWLFDO SHUVSHFWLYHV RQ VWUDWHJLF &65 ZKDW LV
VXVWDLQDEOH YDOXH FRFUHDWLRQ RULHQWDWLRQ" &ULWLFDO SHUVSHFWLYHV RQ LQWHUQDWLRQDO
EXVLQHVV  
$LUR .   :RUNSODFH DQG /DQJXDJH &RQVWUXFWLQJ WKH XVHU H[SHULHQFH RI RIILFH
VSDFH$DOWR8QLYHUVLW\SXEOLFDWLRQVHULHV'RFWRUDOGLVVHUWDWLRQV
$NDR<  4XDOLW\)XQFWLRQ'HSOR\PHQW3URGXFWLYLW\3UHVV1HZ<RUN
$OYHV 7 ' & /LFKWLJ :  5\ENRZVNL = .   ,PSOHPHQWLQJ 7DUJHW 9DOXH
'HVLJQ 7RROV DQG WHFKQLTXHV WR PDQDJH WKH SURFHVV +(5' +HDOWK (QYLURQPHQWV
5HVHDUFK 'HVLJQ-RXUQDO  
$UUR\R3)XHQ]DOLGD&$OEHUW$ +DOORZHOO05  &ROODERUDWLQJLQGHFLVLRQ
PDNLQJRIVXVWDLQDEOHEXLOGLQJGHVLJQ$QH[SHULPHQWDOVWXG\FRPSDULQJ&%$DQG:5&
PHWKRGV(QHUJ\DQG%XLOGLQJV
%HUJHU&%ODXWK5%RJHU'%ROVWHU&%XUFKLOO*'X0RXFKHO: 7LPNR
0   .DQR¶V PHWKRGV IRU XQGHUVWDQGLQJ FXVWRPHUGHILQHG TXDOLW\ &HQWHU IRU
TXDOLW\PDQDJHPHQWMRXUQDO  
%ORPTXLVW7+lOOJUHQ01LOVVRQ$ 6|GHUKROP$  3URMHFWǦDVǦSUDFWLFH,Q
VHDUFK RI SURMHFW PDQDJHPHQW UHVHDUFK WKDW PDWWHUV 3URMHFW 0DQDJHPHQW -RXUQDO
  
&KHUQV $ % DQG %U\DQW ' 7   6WXG\LQJ WKH FOLHQW V UROH LQ FRQVWUXFWLRQ
PDQDJHPHQW&RQVWUXFWLRQ0DQDJHPHQWDQG(FRQRPLFV9ROSS
&KLD 5   3DUDGLJPV DQG SHUVSHFWLYHV LQ RUJDQL]DWLRQDO SURMHFW PDQDJHPHQW
UHVHDUFK,PSOLFDWLRQVIRUNQRZOHGJHFUHDWLRQ,Q1'URXLQ50OOHU 66DQNDUDQ
(GV 1RYHODSSURDFKHVWRRUJDQL]DWLRQDOSURMHFWPDQDJHPHQWUHVHDUFK SS± 
&RSHQKDJHQ&RSHQKDJHQ%XVLQHVV6FKRRO3UHVV
&KLRFFKLR))RUJXHV'3DUDGLV'DQG,RUGDQRYD,  7HDPZRUNLQLQWHJUDWHG
GHVLJQ SURMHFWV 8QGHUVWDQGLQJ WKH HIIHFWV RI WUXVW FRQIOLFW DQG FROODERUDWLRQ RQ
SHUIRUPDQFH3URMHFW0DQDJHPHQW-RXUQDO9RO1RSS
&KRR+-+DPPRQG-7RPPHOHLQ,'$XVWLQ6$ %DOODUG*  'H3ODQ
DWRROIRULQWHJUDWHGGHVLJQPDQDJHPHQW$XWRPDWLRQLQ&RQVWUXFWLRQ  



&KXD ' . + 7\DJL $/LQJ6 %RN6 +   3URFHVVSDUDPHWHULQWHUIDFH
PRGHOIRUGHVLJQPDQDJHPHQW-RXUQDORIFRQVWUXFWLRQHQJLQHHULQJDQGPDQDJHPHQW
  
'DIW 5 /  /HQJHO 5 +   2UJDQL]DWLRQDO LQIRUPDWLRQ UHTXLUHPHQWV PHGLD
ULFKQHVVDQGVWUXFWXUDOGHVLJQ0DQDJHPHQWVFLHQFH  
'DYLV 3  /RYH 3   $OOLDQFH FRQWUDFWLQJ DGGLQJ YDOXH WKURXJK UHODWLRQVKLS
GHYHORSPHQW(QJLQHHULQJ&RQVWUXFWLRQDQG$UFKLWHFWXUDO0DQDJHPHQW9RO,VVXH
SS
'HPLQJ:(  2XWRIWKH&ULVLV0,73UHVV&DPEULGJH0$
(LVHQKDUGW . 0   %XLOGLQJ WKHRULHV IURP FDVH VWXG\ UHVHDUFK $FDGHP\ RI
PDQDJHPHQWUHYLHZ  
(OI0 )U|VW3/LQGDKO* :LMN+  6KDUHGGHFLVLRQ PDNLQJLQGHVLJQLQJ
QHZ KHDOWKFDUH HQYLURQPHQWV²WLPH WR EHJLQ LPSURYLQJ TXDOLW\ %0& KHDOWK VHUYLFHV
UHVHDUFK  
(PPLWW6DQG5XLNDU.  &ROODERUDWLYHGHVLJQPDQDJHPHQW5RXWOHGJH/RQGRQ
)RUEHV/ + $KPHG60  0RGHUQ FRQVWUXFWLRQ OHDQSURMHFWGHOLYHU\DQG
LQWHJUDWHGSUDFWLFHV&UF3UHVV
)XUPDQ-  7KHSURMHFWPDQDJHPHQWDQVZHUERRN0DQDJHPHQW&RQFHSWV,QF

*DGDPHU+  7UXWKDQG0HWKRG/RQGRQ8.&RQWLQXXP
*DOYDJQR 0  'DOOL '   7KHRU\ RI YDOXH FRFUHDWLRQ D V\VWHPDWLF OLWHUDWXUH
UHYLHZ0DQDJLQJ6HUYLFH4XDOLW\  
*U|QURRV&  5HODWLRQVKLSPDUNHWLQJORJLF$VLD$XVWUDOLD0DUNHWLQJ-RXUQDO  

*U|QURRV& 9RLPD3  &ULWLFDOVHUYLFHORJLF0DNLQJVHQVHRIYDOXHFUHDWLRQ
DQG FRFUHDWLRQ -RXUQDO RI WKH $FDGHP\ RI 0DUNHWLQJ 6FLHQFH    ±
GRLV



*XVWDIVVRQ $ .ULVWHQVVRQ 3  :LWHOO /   &XVWRPHU FRFUHDWLRQ LQ VHUYLFH
LQQRYDWLRQ D PDWWHU RI FRPPXQLFDWLRQ" -RXUQDORI 6HUYLFH 0DQDJHPHQW   

GHQ +HLMHU $   $VVHVVLQJ IDFDGH YDOXHKRZ FOLHQWV PDNH EXVLQHVV FDVHV LQ
FKDQJLQJUHDOHVWDWHPDUNHWV-RXUQDORI)DFDGH'HVLJQDQG(QJLQHHULQJ  
YDQ GHU +RRUQ %  :KLWW\ 6 -   $ +HLGHJJHULDQ SDUDGLJP IRU SURMHFW
PDQDJHPHQW %UHDNLQJ IUHH RI WKH GLVFLSOLQDU\ PDWUL[ DQG LWV &DUWHVLDQ RQWRORJ\
,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQW±
-XUDQ-0DQG*RGIUH\$%  -XUDQ¶VTXDOLW\KDQGERRN WKHG 0F*UDZ+LOO
1HZ<RUN
.DPDUD-0$QXPED&- (YEXRPZDQ1)2  $VVHVVLQJWKHVXLWDELOLW\
RIFXUUHQWEULH¿QJSUDFWLFHVLQFRQVWUXFWLRQZLWKLQDFRQFXUUHQWHQJLQHHULQJIUDPHZRUN
,QWHUQDWLRQDO -RXUQDO RI 3URMHFW 0DQDJHPHQW    ± GRL6
  
.DQR1  $WWUDFWLYHTXDOLW\DQGPXVWEHTXDOLW\+LQVKLWVX 4XDOLW\7KH-RXUQDO
RI-DSDQHVH6RFLHW\IRU4XDOLW\&RQWURO 
.HQW ' &  %HFHULN*HUEHU %   8QGHUVWDQGLQJ FRQVWUXFWLRQ LQGXVWU\
H[SHULHQFH DQG DWWLWXGHV WRZDUG LQWHJUDWHG SURMHFW GHOLYHU\ -RXUQDO RI FRQVWUXFWLRQ
HQJLQHHULQJDQGPDQDJHPHQW  
.RVNHOD /   $Q H[SORUDWLRQ WRZDUGV D SURGXFWLRQ WKHRU\ DQG LWV DSSOLFDWLRQ WR
FRQVWUXFWLRQ9773XEOLFDWLRQV977%XLOGLQJ7HFKQRORJ\(VSRR)LQODQG
.RVNHOD / -  +RZHOO *   7KH XQGHUO\LQJ WKHRU\ RI SURMHFW PDQDJHPHQW LV
REVROHWH,Q3URFHHGLQJVRIWKH30,5HVHDUFK&RQIHUHQFH SS 30,
.RVNHOD / +XRYLOD 3  /HLQRQHQ -   'HVLJQ PDQDJHPHQW LQ EXLOGLQJ
FRQVWUXFWLRQIURPWKHRU\WRSUDFWLFH-RXUQDORIFRQVWUXFWLRQUHVHDUFK  
.SDPPD=($GMHL.XPL7$\DUNZD-DQG$GLQ\LUD(  $QH[SORUDWLRQRI
WKHFKRRVLQJE\DGYDQWDJHVGHFLVLRQV\VWHPDVDXVHUHQJDJHPHQWWRROLQSDUWLFLSDWRU\
GHVLJQ $UFKLWHFWXUDO (QJLQHHULQJ DQG 'HVLJQ 0DQDJHPHQW 9RO  1R  SS 
'2,
.YDQ7  &ROODERUDWLYHGHVLJQ:KDWLVLW"$XWRPDWLRQLQ&RQVWUXFWLRQ9RO
SS±GRL6  



/DQJOH\ $   3URFHVV WKLQNLQJ LQ VWUDWHJLF RUJDQL]DWLRQ 6WUDWHJLF RUJDQL]DWLRQ
  
/LQGDKO * $   7KH LQQRYDWLYH ZRUNSODFH DQ DQDO\WLFDO PRGHOIRFXVLQJ RQ WKH
UHODWLRQVKLS EHWZHHQ VSDWLDO DQG RUJDQLVDWLRQDO LVVXHV )DFLOLWLHV9RO ,VV  SS
±
/RYH 3 ( DQG *XQDVHNDUDQ $   &RQFXUUHQW HQJLQHHULQJ LQ WKH FRQVWUXFWLRQ
LQGXVWU\&RQFXUUHQW(QJLQHHULQJ9RO1RSS
0DVORZ$+  $WKHRU\RIKXPDQPRWLYDWLRQ3V\FKRORJLFDOUHYLHZ  
0D]XU* -DQXDU\ 9RLFHRIWKHFXVWRPHU GHILQH 4)'WRGHILQHYDOXH,Q$64
:RUOG&RQIHUHQFHRQ4XDOLW\DQG,PSURYHPHQW3URFHHGLQJV 9ROS $PHULFDQ
6RFLHW\IRU4XDOLW\
1LQJ<  &RPELQLQJIRUPDOFRQWUROVDQGWUXVWWRLPSURYHGZHOOLQJ¿WRXWSURMHFW
SHUIRUPDQFH DFRQ¿JXUDWLRQDO DQDO\VLV ,QWHUQDWLRQDO -RXUQDO RI 3URMHFW 0DQDJHPHQW
9RO1RSS
2FKLHQJ ( * 3ULFH $ ' )   0DQDJLQJ FURVVFXOWXUDO FRPPXQLFDWLRQ LQ
PXOWLFXOWXUDOFRQVWUXFWLRQSURMHFWWHDPV7KHFDVHRI.HQ\DDQG8.,QWHUQDWLRQDO-RXUQDO
RI3URMHFW0DQDJHPHQW±
2K 0 /HH - +RQJ 6 :  -HRQJ <   ,QWHJUDWHG V\VWHP IRU %,0EDVHG
FROODERUDWLYHGHVLJQ$XWRPDWLRQLQFRQVWUXFWLRQ
2ZHQ5/ .RVNHOD/ $SULO $JLOHFRQVWUXFWLRQSURMHFWPDQDJHPHQW,QWK
,QWHUQDWLRQDO3RVWJUDGXDWH5HVHDUFK&RQIHUHQFHLQWKH%XLOWDQG+XPDQ(QYLURQPHQW
9RO1R 
3OXPH -  0LWFKHOO -   &ROODERUDWLYH GHVLJQ XVLQJ D VKDUHG ,)& EXLOGLQJ
PRGHO²/HDUQLQJIURPH[SHULHQFH$XWRPDWLRQLQ&RQVWUXFWLRQ  
3UDKDODG&. 5DPDVZDP\9  7KHIXWXUHRIFRPSHWLWLRQ&RFUHDWLQJXQLTXH
YDOXHZLWKFXVWRPHUV+DUYDUG%XVLQHVV6FKRRO3UHVV%RVWRQ
3URMHFW0DQDJHPHQW,QVWLWXWH 30,   $JXLGHWRWKHSURMHFWPDQDJHPHQWERG\RI
NQRZOHGJH 30%2.JXLGH 1HZWRZQ6TXDUH3$
5HLFKKHOG)  7KHXOWLPDWHTXHVWLRQ'ULYLQJJRRGSURILWVDQGWUXHJURZWK%RVWRQ
0$ +DUYDUG%XVLQHVV6FKRRO3UHVV



5HNROD 0 .RMLPD - DQG 0lNHOlLQHQ 7   ³7RZDUGV ,QWHJUDWHG 'HVLJQ DQG
'HOLYHU\ 6ROXWLRQV 3LQSRLQWHG &KDOOHQJHV RI 3URFHVV &KDQJH´ $UFKLWHFWXUDO
(QJLQHHULQJDQG'HVLJQ0DQDJHPHQW9RO1RSS
5LHVVPDQ&  1DUUDWLYHPHWKRGVIRUKXPDQVFLHQFHV7KRXVDQG2DNV6DJH
5ROIH % 6HJDO 6  &LFPLO 6   7KH ZLVGRP RI FRQYHUVDWLRQV ([LVWHQWLDO
+HUPHQHXWLF 3KHQRPHQRORJ\ (+3  IRU SURMHFW PDQDJHUV ,QWHUQDWLRQDO -RXUQDO RI
3URMHFW0DQDJHPHQW  
6DDULMlUYL + .DQQDQ 3 .  .XXVHOD +   9DOXH FRFUHDWLRQ WKHRUHWLFDO
DSSURDFKHVDQGSUDFWLFDOLPSOLFDWLRQV(XURSHDQ%XVLQHVV5HYLHZ  
6DFNV5.RVNHOD/'DYH%$ 2ZHQ5  ,QWHUDFWLRQRIOHDQDQGEXLOGLQJ
LQIRUPDWLRQ PRGHOLQJ LQ FRQVWUXFWLRQ -RXUQDO RI FRQVWUXFWLRQ HQJLQHHULQJ DQG
PDQDJHPHQW  
6DJH''DLQW\$ %URRNHV1  $µ6WUDWHJ\DV3UDFWLFH¶H[SORUDWLRQRIOHDQ
FRQVWUXFWLRQVWUDWHJL]LQJ%XLOGLQJ5HVHDUFK ,QIRUPDWLRQ  
6DPVRQ' 7HU]LRYVNL0  7KHUHODWLRQVKLSEHWZHHQWRWDOTXDOLW\PDQDJHPHQW
SUDFWLFHVDQGRSHUDWLRQDOSHUIRUPDQFH-RXUQDORIRSHUDWLRQVPDQDJHPHQW  

6DXQGHUV0/HZLV3 7KRUQKLOO$  5HVHDUFKPHWKRGVIRUEXVLQHVVVWXGHQWV
3HDUVRQHGXFDWLRQ
6FKDUPHU & 2  .DXIHU .   /HDGLQJ IURP WKH HPHUJLQJ IXWXUH )URP HJR
V\VWHPWRHFRV\VWHPHFRQRPLHV%HUUHWW.RHKOHU3XEOLVKHUV
6HEDVWLDQ 5   ,QWHJUDWHG 'HVLJQ DQG (QJLQHHULQJ XVLQJ %XLOGLQJ ,QIRUPDWLRQ
0RGHOOLQJ $ 3LORW 3URMHFW RI 6PDOO6FDOH +RXVLQJ 'HYHORSPHQW LQ 7KH 1HWKHUODQGV
$UFKLWHFWXUDO(QJLQHHULQJDQG'HVLJQ0DQDJHPHQW9RO1RSS
6KHZKDUW:$  $SSOLFDWLRQRIVWDWLVWLFDOPHWKRGLQPDVVSURGXFWLRQ
6LYXQHQ0  &OLHQWV¶UROHLQFRQVWUXFWLRQLQQRYDWLRQPDQDJHPHQWSURFHVV$DOWR
8QLYHUVLW\SXEOLFDWLRQVHULHVGRFWRUDOGLVVHUWDWLRQV(VSRR)LQODQG
6WHZDUW5$ 6SHQFHU&$  6L[ǦVLJPDDVDVWUDWHJ\IRUSURFHVVLPSURYHPHQW
RQFRQVWUXFWLRQSURMHFWVDFDVHVWXG\&RQVWUXFWLRQ0DQDJHPHQWDQG(FRQRPLFV  




6WLQJO9 *HUDOGL -  (UURUVOLHVDQGPLVXQGHUVWDQGLQJV6\VWHPDWLFUHYLHZ
RQEHKDYLRXUDOGHFLVLRQPDNLQJLQSURMHFWV,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQW
  
6FKZDEHU.  $JLOHSURMHFWPDQDJHPHQWZLWK6FUXP0LFURVRIWSUHVV
7DJXFKL*  ,QWURGXFWLRQWRTXDOLW\HQJLQHHULQJGHVLJQLQJTXDOLW\LQWRSURGXFWV
DQGSURFHVVHV$VLDQ3URGXFWLYLW\2UJDQL]DWLRQ7RNLR
9DUJR 6/ DQG /XVFK 5)   (YROYLQJ WR D QHZ GRPLQDQW ORJLF IRU PDUNHWLQJ
-RXUQDORIPDUNHWLQJ9RO1RSS
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Abstract
Gathering information that is capable to explain customers’ needs is usually seen as a quite straightforward part of the traditional
construction process: a customer should be able to tell all relevant needs in the first stage so that a building could be designed and
built according to the gained information. But the process is lacking of service abilities if a customer wants to modify the given
information due to a change in circumstances, albeit such a change is easily caused due turbulent economic situations and long
spans in real-estate development projects. Hence the customer perspective regarding the construction management (CM) process
should be accommodated better. In this paper, the case studies of the four premises improvement projects are reported upon,
where the CM process was altered to include and apply the concepts of continuous improvement and co-creation. The process
documentation covered the impacts of the case project on the usability of the premises, the indoor climate conditions (carbon
dioxide and temperature) metering, the time lapse cameras and the on-line user feedback system. The documentation consists of
the minutes of the meetings, the financial reporting and the time tables. Both the processes and the results of the projects are
analysed. Based on the key findings, some suggestions are put forth upon how to improve the CM process to better serve
customer interests and quality improvement in the future.
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1.

Introduction

Significant potential in service innovations is considered to exist in various industries, but in many cases service
innovations are understood as improvements in customer services. In practice, this may lead to situations where the
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service perspective has been adopted at the strategic level but the traditional goods perspective is still dominant at
the manufacturing level (Grönroos & Helle, 2010).
In the case of University Properties of Finland (UPF) Ltd, the need of general improvement in facility
management (FM) services business was recognised around 2010. For this reason, UPF launched a study concerning
the implementation of evidence based design and co-creation, based on the assumption that new practices should be
developed for improving all stages in construction projects – from concept development to the handover and use of
premises. Moreover, a comprehensive investigation was seen essential to reveal a gap between the assumption about
premises ideally serving users and the actual uses of premises. The management of UPF perceived this gap to be a
bridge that needs to be built as part of a transition towards the service dominant business logic in FM services
business. The need to investigate evidence based design practices was framed by studying the actual performance
and outputs via the three key aspects as follows:
1.

2.

3.

What is the actual improvement in the utilisation of the premises when a retrofit project has been
carried out? It is quite common that retrofit projects are carried out with the determined objectives of
improvement. Very rarely, the actualisation of the improvement and the real current use of the
premises is being later confirmed against the target designs, such as: “Do people use the premises in
the ways that the architect had imagined in the design phase?”, “Has the utilisation rate improved?”
and “How has the mood of working changed?”
How should new practices be implemented? Based on the prior experience within the organization, it
was assumed that every new practice causes resistance that disturbs design work, lowers down the
features of new premises and slows down occupation. Co-creation practices (Prahalad & Ramaswamy,
2004) were seen as a promising way to confront these problems.
What tools could be used for marketing new ideas. The idea was to provide information about new
solutions in premises from users to users. In this way, information would be in such formats that the
users of premises could understand when planning their next facility upgrading projects. Supposedly,
this would also ease communication between architects, a PM team and users.

Even if the idea of combining evidence based design and co-creation seemed promising, no relevant method
could be identified for measuring the impacts of the adoption of these two value creating practices in actual projects.
However, there was a lot of data that was gathered with many kinds of equipment for the evidence based design
research. Thus, a novel method was developed to gather data that enhances understanding of the ability of users to
benefit from premises.
The focus of this study is on the ability of users to benefit from premises. This was seen as a key to understand
real estate development as an activity where products and services are developed, instead of a business where assets
are managed. The objectives of PM processes were set to serve the usability of outcomes, i.e. impacts on users are
considered before production capability, schedule and budget. The application of co-creation practices is seen as a
significant way towards the realisation of this shift. As co-creation took place mainly in concept development
phases, it is now assumed that also the other parts of the PM process can be improved in a radical manner.
In the same vein, the PM process was re-organized to utilise practices in continuous improvement (Deming,
1986). Tests of the re-organized process were called process demonstrations. The process demonstrations were
implemented as part of four small scale retrofit projects, all constituted by UPF. Each project encompassed a
specific application of improved processes ranging between a new way to explore customer needs and a completely
enhanced process where the organisation as a whole was re-arranged to apply continuous improvement’s work
order. The method of action research was applied.
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The contribution of this study is a system enabling users to have improved capability to understand the
implications of new solutions, i.e. performance is explained with the help of the models and data. Moreover, it
seems that this designed and studied approach also improves end users’ commitment, by better process
understanding.
2.

Theoretical background

Economics is seen as a valid viewpoint when discussing added value and total value. In economics, it is
supposed that every stakeholder aims to maximise utility and, thus, value is understood as someone’s ability to
utilise a product or a service. It should be noted that this is not the same thing as market price. The way how market
defines prices is explained in economics by equilibrium price, i.e. price where the quantity demanded meets the
quantity supplied (e.g. Begg et al., 2008). Utility someone gets from a product probably exceeds market price; why
else such a transaction would happen. Moreover, the amount of this excess is not tied to the monetary value of
market price from individuals’ point of view and why should it. Different persons in different situations may of
course gain enormously different amount of utility from a similar product. Based on this reasoning, two questions
are posed:
x
x

Whose utility should be measured?
How to measure value via utilisation, if it cannot be measured via market price?

As the concept of value has rather a subjective nature, Rooke et. al. (2010) suggest that instead of objectivity
the concept of intersubjectivity should be used, in which “objectivity is socially established from the stream of our
perceptions”. Thus, it has been shown that both observing the utilisation of premises by masses and surveying the
opinion of masses are suitable ways for researching value.
Utilisation of premises can be understood through the users’ functions – tasks that premises are for. The
mechanism, how the features of premises affect to users’ functions, can be understood through Kano’s (1984)
categorisation. There are three main categories of products features: must-be, one-dimensional and attractive. All of
them play their own part in the value generation of products and each of them has its own characteristic behaviour in
relation to customer satisfaction (Kano et al., 1984; Berger et al., 1993).
Customer satisfaction can be used as a vital meter when researching the value of products if it is connected to
the recommendation behaviour of customers (Reichheld, 2006; Kähkönen & Savolainen, 2013). Thus the surveying
of customer satisfaction is important, but it is also important to observe the actual behaviour of users. Indeed, Zeisel
(2006) emphasises that “the better information designers have about how the people they design for behave in
physical settings and how those people relate to or exclude other people, the better they can control the behavioural
side effects of the design decisions they make.”
Pursuing the value maximisation may be also seen as a matter of pursuing for quality, at least if the Juran’s dual
definition, which is generally accepted, is used, i.e. quality means (i) a product’s features that meet customer needs
and (ii) freedom from deficiencies (Godfrey & Juran, 1998). The selected combination of features may be seen as a
plan to deliver value and the rate of “freedom from deficiencies” may be seen as success rates in the actualisation of
plans.
Delivering quality is not a task that is inevitably accomplished. Over the past decades, various attempts have
resulted in several systematic methods that make value creation more understandable. The best known methods may
be the Quality Function Deployment (Akao, 1990) and Taguchi methods (Taguchi, 1986). Therein, product
development is divided into three phases that are shown in Table 1.
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Table 1. Three phases in product development and building project development.
Quality Function Deployment (QFD) (Akao,
1990)

Taguchi methods (Taguchi, 1986)

Phase in building project development
(applying Smith 1998)

Developing the quality plan and the quality
design

System design

Feasibility studies

Detailed design and preproduction
(Subsystem deployment)

Parameter design

Design

Process deployment

Tolerance design

Tendering process/ Contract/ Procurement

Production/Implementation

The common feature in the QFD method, the Taguchi method and the building project phases is the
determination of ways of client value generation in the first phase, followed by the design phase. This task can also
be seen as understanding the functionality from the clients’ point of view. Thereafter, the concepts start to differ
from each other. With the QFD and Taguchi methods, the next phase is to determine parameters to provide
functionality or technical characteristics to get products work in ways that clients want.
In building projects, the third phase involves the tendering process that results in contractor selection. In
reality, this kind of phasing can lead to a situation where the design task is seen as a subtask for the procurement
task, i.e. the most important objective of the design phase is to produce technical attachments for requests-of-tender.
In such situations, the focus is shifting away from the functionality of products toward the ability to produce them.
Moreover, this phenomenon is intensified when the process goes on. Feedback from design work comes from a
contractor which mainly evaluates the easiness to implement and gives improvement suggestions based on cost
efficiency.
It is herein perceived that it is urgent to avoid such shifts of focus and instead to re-connect the voice of
customer to design activities. In the process demonstrations of this study, the re-connection was established by the
two distinct concepts, i.e. co-creation and continuous improvement. Co-creation is a new way of viewing customer
relationships. In the traditional thinking, value is created into products by companies and customers must either be
satisfied with what they get or decide not to buy the products in question. In the co-creative working, the idea is to
exploit the client knowhow of utilisation of products by developing ways of interaction between a firm and its
clients. There are four cornerstones that are used in understanding the role of interaction: dialogue, access, risk
assessment and transparency (often referred to as DART) (Prahalad & Ramaswamy, 2004). The concept of
continuous improvement is one of the fundaments in delivering quality (Deming, 1986; Godfrey & Juran, 1998).
The concept may be applied by using Shewhard’s (1939) cycle: Plan - Do - Check – Act (PDCA), recommended by
Deming (1986).
3.

Organising process demonstrations

The process demonstrations were carried out as part of the four small scale campus retrofit projects in 2014.
The scope of each project was to improve either the single space or a couple of the connected spaces that formed the
area of around 300 – 400 square meters. The brief descriptions of Projects 1-4 are compiled in Table 2.
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Table 2: Process demonstration projects of University Properties of Finland (UPF) Ltd in 2014. (Key: The feasibility study phase was replaced
with the co-creation phase. In some projects, the PM process was improved by using the Plan – Do – Check – Act inspired phasing in the
schedule of the meetings. In Projects 2-4, the action researcher was positioned as the design coordinator or the project manager in the improved
phases, marked with the bolded text.
Project/phase

Co-creation

Detailed design

Procurement

Building phase

Project 1: Auditorium
retrofit to multi-purpose
learning environment

Half day workshop to
discuss how premises
are used

Traditional project
management

Traditional project
management

Focus on handover

Project 2: Language learning
environment

3-day charrette
workshop with rough
cost estimating

Traditional project
management

Traditional project
management

Focus on handover

Project 3: Learning and
presentation environment
for music students

5-day charrette
workshop with rough
cost estimating

PDCA inspired meeting
phasing

Traditional project
management

Focus on handover

Project 4: Modern multipurpose learning
environments

Two half-day workshops
for each retrofit area
with rough cost
estimating

PDCA inspired meeting
phasing

Procurement by
negotiation (with PDCA
inspired phasing)

Focus on the easy
beginning of the utilising
of premises

The co-creation was applied by organizing the various workshops in the beginning of each project. The role of
the co-creation varied from the few hours check-up meeting to the charrette, which is intensely focused, multi-day
session that uses a collaborative approach in order to create realistic and achievable designs that work (Lindsey,
2009). In every process demonstration, the focus was set on the collaborative value creation with the users during
the early stages. This focus shift deliberately separated the cost issues away from the value creation dialogues. The
cost calculations were made and dealt with after the value creation dialogue.
The detailed design phase was implemented either by the traditional ways or by using the improved process that
was planned to use PDCA phasing (Fig. 1). The traditional PM was seen to be a process where the project manager
gives the designing task in the first design meeting and follows the actualisation rates in the following meetings. The
main difference is between only one (design) meeting as part of the traditional PM process and several meeting
types with the determined roles for interaction as part of the improved process.
Users

•Act

interaction
between owner
party and user
party

Interaction
between user
party and
designers

interaction
between
implementers
and owner

Interaction
between
designers and
implementers

Owners

•Plan

Designers

•Check

•Do
Implementers
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Fig. 1. Plan – Do – Check – Act (PDCA) cycle applied to the interaction phasing in building projects.

The purpose of this interaction division was to determine the two aspects for each meeting as follows:
x
x

What is the perspective of this this meeting? Are we discussing about the planning of the premises, the
implementation of designs, the budget and the schedule or the corrective actions, or all of them?
Who should assume the primary roles during the discussion in this meeting? Who should be present?

The Plan interaction was a dialogue where the main questions were “How are the premises used?” and “How
should the premises perform?” The Do interaction was a dialogue between the designers and the implementers
where the main questions were “How should the required performance be delivered?” and “What is the most cost
effective way to implement it?” The Check interaction was a dialogue between the implementers and the owner
where the main questions were “Does the value stem with the cost?” and “Can the project of this scope be
financed?” The Act interaction was a dialogue between the owner and the users where the main question was “How
should the project be modified, if the scope suggested is not affordable?” In this way, the downshifting of the project
was done by those who have to live with the decisions made.
4.

Method to measure improvement in utilisation

The idea behind evidence based design is that designers have a database consisting of proven design solutions.
The assessment of performance of different design solutions is carried out via observations on the real use of
premises as the source for proven solutions. Such a fairly detailed functional evaluation could not be conducted
based only on the surveying of customer satisfaction.
In this study, the pre-occupancy and post-occupancy evaluations were conducted in order to estimate the impact
of the designs on the environmental behaviour and usability of the spaces. The observational data were collected
through the indoor climate conditions (carbon dioxide and temperature) metering, the time-lapse recordings and the
on-line satisfaction survey. The idea is to get a comprehensive view on the usability of the observed space.
The indoor climate conditions were inspected to make sure that that there was no obvious but invisible reasons
that would have negative effects to the usability. The role of the time-lapse observations was to observe the
predicted use of the space. For the quantification, the time-lapse recordings were observed and systematically coded
with the pre-coded checklists of the use with the two main categories “work” and “leisure” and the categories of
“characteristics of participants” (alone, in pairs or in groups) together with the time frames of the uses. The
observations provided the researchers with the replies to the following questions “What kinds of actions happen?“,
“How is the space used?” and “How do people interact in and together at the space?”
The role of the on-line satisfaction survey was to facilitate the channel for the users to express something
unexpected information. The data was collected by using the QR-code posters. The users could give the feedback
with their smartphones by simply snapping the link from the QR-code poster, voting plus (+) or minus (–) and
possibly giving the explanatory text feedback. The votes were given for the question “Would you recommend this
space for studying?”
The fourth data type of this study was the project documentation. The data consist of the minutes of the
meetings, the design drawings, the financial data and the schedules. The project data was gathered from many
locations, such as the network drives, the project databanks and the cloud drive. The cloud service was selected for
the data storage to enable the access to the data for the researchers also in future research projects. The data covers
the demo projects that UPF has carried out in 2012-2014. This data can be re-utilised in future research (mainly for
the examination of learning environments), the planning of new projects, the development of projects, etc.
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5.

Discussion

In the paper, only the preliminary findings are reported upon. However, the improved process has already
resulted in some promising findings as follows. The co-creation phase has improved the mutual trust among the
parties of the project. The cost estimates in the end of co-creation phases did help to begin the prioritization dialogue
between the users and the owners. The prioritization enabled the designers and the implementers to come up with
the suggestions for the cost savings. Without the prioritization, the cost saving suggestions would have been
probably more or less blind vis-à-vis the users’ ability to utilise premises. Thus, the continuous improvement had
been enabled.
One of the key observations addressed the development of the end users’ understanding. The knowledge about
how they may and will use the premises actually increased a lot during the project. In principle, premises
improvement is only a part of a greater project and when the focus is set on this scale, it becomes much easier to
understand how users view a situation, i.e. premises improvement projects should provide stakeholders with data on
future premises for business improvement projects. Thus, it is not relevant to think that all information for a design
process would be available at once in the beginning of a project.
Probably the most significant finding was the observation on the progress in the users’ understanding in the
beginning of the project. In principle, users cannot have ready-to-use consensus in the beginning of a project so that
this consensus could be used as initial information for design work. Consensus may be reached by a well facilitated
co-creation workshop. Moreover, the meaning of the workshop is to guarantee equal voice for each stakeholder so
that true mutual understanding is achieved. On the contrary, if a workshop is not deliberately pursued, the strongest
voice takes over others and obviously a bias situation is prevailing between stakeholders.
In many projects, the finding of true mutual understanding between stakeholders may be an extremely complex
task because many stakeholders may belong both to a customer’s side and a producer’s side around a table.
Moreover, stakeholders in both sides may be arranged by hierarchies where some stakeholders have more power
than others. If a project organisation is satisfied with a situation where the executives of both sides find mutual
understanding and sign an agreement, then executives have been heard. But there are no means to guarantee that
premises will be designed by using best knowhow about utilisation. Mutual understanding must be found between
different user perspectives before an agreement between a customer and a producer is signed. Multiple relevant user
perspectives may come from the different functions of all departments or from different tasks across all hierarchy
levels within organisations.
All this communication between users may appear as irrelevant disinformation from the perspective of building
and design organisations. Discussions take time and sometimes have only a small effect on final designs.
Furthermore, discussions can complicate PM as power over design decisions is shifted from a design organisation to
a user organisation. For some managers, it may be difficult to see the pros of new practices when the cons are so
imminent and, thus, they resist such changes. In order to overcome such barriers, the benefits of enhancing customer
experience should be put forth at operational levels.
6.

Conclusion

Even the preliminary findings of this study highlight a need for a democratic method to provide all stakeholders
with possibilities to be heard from every angle. Furthermore, it is of importance that different perspectives are
brought on a joint table so that that each project partner can understand pros and cons for certain approvals and/or
particular disregards. Within a process, each different view is to be treated equally, i.e. for reaching a balance of
different ways to utilise premises.
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It is posited that the balance of premises’ utilisation is a novel perspective in the area of feasibility studies. This
part of feasibility studies is herein called a Balanced Concept of Utilisation (BCU). The BCU is an agreement where
multiple user parties recognise how utility is gained from premises by different tasks and functions, and how these
tasks and functions are prioritised.
The BCU enables the gaining of benefits from the process enhanced with the continuous improvement phasing.
When a BCU is formed and approved, it is easier for designers to understand users’ perspective as an entity. This
produces the perspective of usability alongside with the perspective of ability to build, which is of particular
importance when interaction between designers and implementers begins. A BCU is a document that should be
reviewed along cost estimates and schedules. It is important to understand how the ability to utilise is affected if
costs need to be cut and what an effect is on a balance between different functions. Such an analysis provides
decision makers with relevant information concerning the next phases of projects at hand.
The utilisation of BCUs in PM opens up a plenty of topics for further research in terms of key questions like
“How to determine technical parameters for a product by utilising a BCU?”, “How to design utility metering based
on a BCU and how to combine that information with evidence based design?”, “How should a BCU influence a
supervision task in a building phase?”, “How to design tolerances by utilising a BCU?” and “How should additional
information gained during a project influence to a BCU?”
All these topics are related to the dual definition of quality as a product’s features that meet customer needs and
freedom from deficiencies (Godfrey & Juran, 1998). When a BCU determines the functions and tasks that users
want to accomplish, the quality of premises should be determined by how well users may accomplish each task and
function. All other measures such as customer satisfaction or project delivery on time should be seen as sub-targets
of this main target. It is argued that all other ways leads to partial optimisation. This means that the construction
industry should review the responsibilities of each party and investigate the new forms of co-operation, because it is
perceived to be unlikely that a contractor, a consultant, a designer or even a real estate owner single-handedly shifts
its focus on the suggested scale.
References
Akao, Y., 1990. Quality Function Deployment: Integrating Customer Requirements into Product Design. Productivity Press.
Begg, D., Fischer, S., Dornbusch, R., 2008. Economics. 9 th edition. McGraw-Hill.
Berger, C., Blauth R., Boger, D., Bolster, C., Burchill, G., DuMouchel, W., Pouliot, F., Reinhart, R., Rubinoff, A., Shen, D., Timko, M., Walden,
D., 1993. Kano's Methods for Understanding Customer-defined Quality. Center for Quality of Management Journal 2(4), 3-36.
Deming, W. E., 1986. Out of the Crisis. MIT Press: Boston, MA.
Godfrey, A.B., Juran, J. M., 1998. Juran’s Quality Handbook. 5th edition. McGraw-Hill
Grönroos, C., Helle, P., 2010.Adopting a Service Logic in Manufacturing. Journal of Service Management 21(5), 564 – 590.
Kähkönen K., Savolainen J., 2013. Quality Progress Model for Building Construction. In: Proceedings of 7th Nordic Conference on Construction
Economics and Organisation.
Linsey, G., 2009. A Handbook for Planning and Conducting Charrettes for High-performance Projects: Second Edition. National Renewable
Energy Laboratory. USA.
Prahalad, C. K., Ramaswamy, V., 2004. The Future of Competition: Co-creating Unique Value with Customers. Harvard Business School Press;
Boston, MA..
Reichheld, F., 2006. The Ultimate Question: Driving Good profits and True Growth. Harvard Business School Publishing Corp.: Boston, MA.
Rooke, J.A., Sapountzis, S., Koskela, L.J., Codinhoto, R., Kagioglou, M., 2010. Lean Knowledge Management: The Problem of Value. In:
Proceedings IGLC-18
Shewhard, W.A., 1939. Statistical Method from the Viewpoint of Quality Control. Courier Corporation.
Smith, N. J., 1998. Managing Risk in Construction Projects. Blackwell Science.
Taguchi, G., 1986. Introduction to Quality Engineering: Designing Quality into Products and Processes. Asian Productivity Organization: Tokyo,
Japan.
Zeisel, J., 2006. Inquiry by Design. Environment/ Behaviour/ Neuroscience in Architecture, Interiors, Landscape and Planning: New York, NY.

71

,,

&$6(678'<'(9(/23,1*&$038663$&(6
7+528*+&2&5($7,21

E\
/XQGVWU|P$6DYRODLQHQ-DQG.RVWLDLQHQ(
$UFKLWHFWXUDO(QJLQHHULQJDQG'HVLJQ0DQDJHPHQW9RO1RSS

5HSURGXFHGZLWKNLQGSHUPLVVLRQE\7D\ORUDQG)UDQFLV

Case Study: Developing Campus Spaces Through Co-Creation

Higher education institutions are designed to support their core processes −
learning, teaching, research and societal impact. In order for university facilities
to support these activities, it is crucial to determine together with the users what
these activities are and how they are supposed to be developed in the future. This
article examines the relationship between user needs and the service level in
construction projects through a case study where a university cafeteria was
renovated using a participatory design method called charrette. The aim of this
case study was to study the effects of collaborative ways of working when
applied to a space retrofit project, and how the co-created ideas are actualized
during the project. Based on video observation, project document analysis, and
survey questionnaires this research shows that participatory design duly provides
a positive impact on the resulting premises, even though every part of the project
may not be successful. However, the use of participatory design during the
concept design phase does not necessarily guarantee success. The
accomplishments can be undone in the later phases of the project if collaboration
is not extended through the entire project. Further, the findings of this case study
revealed a framework of user needs that can be used in design management in
order to enhance the user perspective.
Keywords: co-creation; collaborative design; learning space; value-in-use;
campus retrofit; charrette

Introduction
The transition from transaction-oriented management to relationship-oriented
management (Grönroos, 1996) and the adoption of service-dominant logic (Vargo &
Lusch, 2004) have been seen as the major components of competitiveness in modern
service economies. Both of these concepts emphasize the value production of total
service offerings and encourage a focus on firms’ capacity to improve customers’
performance instead of the product itself.

However, in the field of built environment, it is not unusual that the focus is very
much on the property and the product instead of on the effect on user operations. This
may lead to a situation of sub-optimization where the building cost is optimized while
the increase in the operating costs leads to increasing total cost. For example, Aalto &
Saari (2008) have reported a case study involving meal logistics in a sheltered house for
elderly people where the lowest construction cost would have led to 17% higher total
costs than the optimal solution.
Despite the potential savings in total cost, in some cases the importance of user
collaboration is neglected. Jensen (2009) has noted that facilities managers, who are
responsible for service for the users of their facilities and who should have a
comprehensive picture of the cost effects, are not treated as equal dialogue partners in
the design process. It is conceivable that the customer value of building projects could
be significantly increased if the user perspective were treated equally in the design and
construction processes. The competitive advantages of this kind of value co-creation
have been reported in many other industries (Prahalad & Ramaswamy, 2004), so it can
be predicted that benefits can be found when it is applied in building projects. However,
it seems that the evidence of these benefits is difficult to verify, even though there has
been plenty of time and effort spent trying. Co-creation has been applied in architectural
design since at least the 1970s in the form of participatory design (Lindahl, 2004).
The effects of cooperation and collaboration in design processes have been
investigated in many cross-sectional studies. There is a great deal of research that
focuses on only one particular phase of projects, such as the design phase (Hansen,
2008) or the handover phase (Piroozfar, Adeyeye, Rosenkind, & Winstanley, 2013). In
addition, in many cases, interactions in the processes are studied separately. The
research seems to concentrate on the customer relationship (e.g., Siva & London, 2011)

or the relationship between designers and project team members (e.g., Mäki, 2015). And
yet, there are studies concerning how projects meet their objectives (e.g., Stringer,
Dunne, & Boussabaine, 2012). But, as the example of the meal logistics case (Aalto &
Saari, 2008) reveals, narrow inspection of benefits may lead to malicious suboptimization of cost. Therefore, we suggest that it is important to report longitudinal
case studies of building projects that may present a more holistic assessment of benefits
gained from collaboration.
In this study, a lunch restaurant at the university campus was renovated and
converted into a new learning space using a participatory design method called
charrette. Learning spaces are considered to be complex webs of different factors –
physical, social, virtual, cultural, temporal, and psychological (e.g., UNESCO, 2012).
As a consequence, in recent years, the concept of learning spaces/environments has
been approached in more holistic way in order to describe the totality of the factors
influencing the learning situation (e.g., Barrett, Zhang, Davies, & Barrett, 2015; Barrett,
Zhang, Moffat, & Kobbacy, 2013; UNESCO, 2012). The aim of this case study was to
construct a holistic understanding of the benefits of collaborative working in relation to
quality assurance of the final product by examining the participatory design process,
observing space usage, and surveying user-experiences.
The project was studied from the concept design phase until the premises had been
used for six months. This created the possibility to better understand the effects of cocreation and collaborative design when applied to a space retrofit project as well as how
the co-created concept of utilization has been actualized in the project. The research
team observed and participated in the design sessions and meetings during the concept
design and technical design phases. The construction phase was documented by official
minutes of site meetings, and the beginning of use was documented by two separate

observation periods and questionnaire surveys. The research questions are:
(1) How are the requirements for a space created through a co-creation process?
(2) How does the final product meet the users’ needs that were conceptualized
during the charrette?
(3) How did the service process answer the requirements of the end user?

Developing Service Process as a Part of the Project Management Process
Managing construction processes efficiently is one thing, and developing purposeful
service processes to complement value creation is another. Both require cooperation and
communication, but the focus is different. The differentiation of the focus may be
examined through the concept of value.
In economics, it is supposed that every stakeholder aims to maximize utility, and
thus value is understood as someone’s ability to utilize a product or service. What
distinguishes a service from a product is that a service is something consumed
immediately when it is used (Begg, Fischer, & Dornbusch, 2008). However, in the
construction industry, it is not always clear whether the industry is dealing with services
or products. New or renovated spaces are obviously products, but the construction
industry is sometimes referred to as construction services. A reinforced concrete
foundation cannot be consumed while it is being cast, but the project team produces an
abundance of information that the customer may utilize during the design and
construction process. In sum, one can recognize the characteristics of a service.
Vargo and Lusch (2004) blur the distinction between a product and a service. In
their service-dominant logic concept, they argue that the basic purpose of both services
and products is to transfer skills and competencies from one person or group to another.
Products are appliances that provide service to the customer; additionally, if the service
is to be delivered, the user must not only be able to buy the product but must also learn

how to use it. Therefore, they suggest that the customer is always a co-producer of a
product. Service-dominant logic (Vargo & Lusch, 2004) is based on the paradigm of
relationship marketing (Grönroos, 1994), which emphasizes that creating and
maintaining the relationship with the customer is far better marketing than concentrating
on sales and transactions. In the relationship marketing vision, most employees work as
“part-time marketers” because they are responsible for direct customer contacts or value
delivery (Grönroos, 1994).
Prahalad & Ramaswamy (2004) used the term co-creation in reference to such
business activity that combines co-produced value and enhanced service. The concept
of co-creation emphasizes the role of co-creation experiences that are delivered using
partner networks and multiple channels of communication. The aspect of transparency
also has a dominant role as the customer should become as equal a partner as possible in
value creation (Prahalad & Ramaswamy, 2004.) In co-creation processes, the service
provider party takes an active role and engages the customer in order to find
opportunities to co-create value-in-use (Grönroos & Voima, 2013).
The concept of co-creation has been used in construction for decades in the form
of participatory design. However, the clear, positive impact of co-creation in building
design is not self-evident. Lindahl (2004) noted that, albeit that user participation has
been used at least since the 1970s to create more user-friendly work spaces, its effects
on organizational performance are not clear. It is important to consider whether usercentric architectural design is just comfortable or whether it is also beneficial in the
economic sense.
In essence, co-creation or participatory design (PD) is just another
conceptualization of the benefits of collaborative ways of working. There are also other
concepts, such as concurrent engineering (CE), the purpose of which is to combat the

inefficiency caused by the fragmentation of the construction industry (Kamara,
Anumba, & Evbuomwan, 2001; Love & Gunasekaran, 1997). Further, integrated design
(ID) is widely used to describe collaborative design work using building information
models (BIM) (Rekola, Kojima, & Mäkeläinen, 2010). It seems that all three of these
terms are used to describe how collaboration can bring advantages to design practices.
So, in that sense, it is understandable that they all are seen as synonyms of collaborative
design. For example, collaborative design is sometimes used to describe working with
shared design tools like BIM (Plume & Mitchell, 2007; Oh, Lee, Hong, & Jeong, 2015)
and sometimes as a synonym for participatory design, where the role of different
stakeholders, especially users, is embraced (Elf, Fröst, Lindahl, & Wijk, 2015).
Despite the similarities, some differences can be recognized in the objectives of
the concepts. As described above, participatory design aims to provide construction
professionals with a comprehensive picture of user utilization so they can better
understand their mission. Thus, the primary objective of PD could be seen as
maximizing value-in-use. That assumption is also supported by Kpamma, Adjei-Kumi,
Ayarkwa, and Adinyira (2016).
By contrast, concurrent engineering is targeted more towards cost efficiency.
Love and Gunasekaran (1997) suggested that the mechanism that improves performance
in CE is the elimination of non-value-adding activities, with the help of
multidisciplinary team. Kamara, Anumba, & Evbuomwan (2001) described CE as
practices of cohesive design processes, where cooperation between designers and
manufacturers is enhanced, which pursue higher customer satisfaction by reducing costs
and improving quality. Even though improving quality is stated as a partial target of CE,
that is not the same as improving value. The definition of quality from Juran and
Godfrey (1998) may be used to clarify the difference between these two concepts. They

wrote that quality may have many meanings, but only two of them are of critical
importance. One is that quality means those features of a product which meet
customers’ needs, and the other is freedom from deficiencies. In that sense, it can be
seen that PD pursues improved quality via a better understanding of customer needs. It
can be seen as a process for selecting features for the list of requirements because extra
effort is invested in creative dialogue with customers. In CE, extra effort is put into the
collaboration between designers and manufacturers, so the quality-improving activity is
more like finding suitable ways to provide features on the fixed list of requirements.
This can be understood as the task of finding cost-efficient ways to provide some fixed
functionality with minimum deficiencies, whereas PD tries to discover new
functionalities.
Integrated design (ID) as a term has a slightly different connotation than
participatory design (PD) or concurrent engineering (CE). Both PD and CE give the
impression that designers are collaborating with other stakeholders, but ID gives the
impression that the designers are in intense collaboration with one another. It is
understandable that the appearance of ICT tools like BIM have required new working
procedures; however, it seems that on some occasions (Sebastian, 2010; Rekola,
Kojima, & Mäkeläinen, 2010) the term ID is used primary because of BIM and only
secondarily because of integration. However, deepening collaboration between
designers could have deeper implications than merely working with the same
information model and finding clashes between ventilation ducts and pipelines. That
kind of checking activity could be seen more as a cooperative act than as true
collaboration. Kvan (2000) suggested that, in collaborative design, the relationship is
more durable and pervasive than cooperation. In collaboration, individual experts

should have a higher sense of working together – of a common mission with common
problems to solve.
However, whether the design team is using BIM for clash checks or truly
working as a collaborative team, ID is supposed to improve design quality. Emmitt and
Ruikar (2013) noted that design quality is a subjective value and not easy to measure
objectively. If both natures of quality are examined, it can be seen that although the
selection of features may be very subjective, freedom from deficiencies is much more
objective. When considering the distinctions between PD, CE, and ID, it can be
observed that selecting the features that fulfil customers’ needs is primarily related to
PD. CE, on the other hand, is dedicated to reducing cost without causing deficiencies.
To avoid the overlap between these concepts, ID should be seen as a supplement to the
other two. Therefore, it should have an objective that is different from but still related to
the objectives of PD and CE. To elaborate this, it is useful to examine the output of ID –
designs in the form of either drawings or BIM. The output can be recognized as mere
information. Any tangible product, such as a drawing, can be seen as a mere container
of the actual product – the information.
Rooke, Sapountzis, Koskela, Codinhoto, and Kagioglou (2010) have developed
a concept of lean knowledge management that can be applied to the examination of the
management aspect of design. They defined lean knowledge management as getting the
right information in the right form to the right people at the right time. Getting
everything right can be seen as closely related to avoiding deficiencies. The managerial
aspects of “right time” and “right people” are obvious, but the characteristics of “right
information” and “right form” could be analyzed a bit further. If the mission of ID is
seen as “building information models without deficiencies,” the design team must first
of all understand the information they are receiving Then, they must check whether the

technical solutions they are suggesting actually meet the needs of customers and, in
addition, actually provide such information to customers as can be useful in decisionmaking. These tasks necessitate constant dialogue with customers. So, even though the
actual job of the designer may be to build the information model, designers must also
work as “part-time marketers” (Grönroos, 1994) of their disciplines. In addition, they
have to work as part-time marketers in their dealings with construction companies to
make sure that the information is flawless with respect to buildability and cost
optimization. Further, the information must be complete and in an understandable form.
Therefore, we suggest that the objective of ID should be understood as accuracy
of the information in relation to 1) how solutions meet customer needs and 2) how total
costs are optimized. Figure 1 illustrates how PD, CE, and ID complement one another.
We suggest that an understanding the relations between and different objectives of these
three facilitates their use as managerial devices.
[Figure 1 near here]

Space Solutions for a New Learning Paradigm
Higher education institutions are designed to support the core processes of higher
education – learning, teaching, research, and societal impact. In order for university
facilities to support these activities, they should be seen as service platforms offering
various services to their users. Therefore, it is crucial to determine, together with the
users, the nature of these activities today, how they are expected to develop in the
future, and how spatial solutions can support them.
Recent understanding of the learning process and the effects of economic and
societal forces on it as well as the proliferation of ICT are forcing educational
institutions to develop their culture, pedagogy, and, increasingly, the physical

surroundings of learning. Universities and other institutions of higher learning play an
important role in building knowledge-based economies (Salem, 2014) that are based on
the production, distribution, application, and use of knowledge (OECD, 1995).
Knowledge is characterized as being interdisciplinary and as being generated by groups
that are composed to solve designated problems (Gilbert, 2005). Universities are called
upon to offer entirely new ways of understanding the super-complex world (Barnett,
2000) and to encourage students to partake in lifelong learning (Prokou, 2008). This
requires the integration of theoretical and practical knowledge, development of skills
and competencies, and the ability of individuals to reflect on their own practice
(Tynjälä, 1999).
For educational organizations, this means combining informal and formal
learning, learning across time and locations, and the use of various pedagogies and
multiple devices (Sharples et al., 2013; Wong & Looi, 2012). More and more
recognition is also given to the social aspects of learning, students’ own agency, and
collaborative knowledge creation (e.g., Bransford, Brown, & Cocking, 2000; Lee &
Schottenfeld, 2014). Further, social relations have been identified as factors affecting
student engagement (e.g., Kahu, 2013) and place attachment or “sense of belonging” to
the university, which correlates, for example, with students’ intrinsic motivation for
academic study (Freeman, Anderman, & Jensen, 2007). While the aims of higher
education seem to highlight the importance of collaboration and cooperation between
disciplines, between students, and between students and teachers, students still work
mainly individually and are encouraged simply to memorize and repeat the knowledge
they have acquired instead of creating it with others. Further, many university facilities,
such as lecture halls and auditoriums, are designed to support teacher-centered frontal
instruction and lack opportunities for other forms of interaction.

It is commonly agreed that the physical environment influences how people feel,
hear, see, and interact with one another, and that these factors, in turn, have an influence
on the individual’s cognition and affective performance (Jensen, 2005). In learning
space design literature, more and more consideration is given to human factors, such as
comfort and well-being in terms of affective and environmental factors (e.g., Jamieson,
Fischer, Gilding, Taylor, & Trevitt, 2000; Prue, 2003; Oblinger, 2005; Radcliffe,
Wilson, Powell, & Tibbets, 2008). Discomfort, for example, is usually not determined
by a single factor but is instead an integration of various physiological and
psychological factors (Cao et al., 2012).
Further, spatial design communicates meta-messages that influence how people
engage with one another and whether they are able to fully participate in activities
(Lippman, 2002; Lippman, 2013). Therefore, it is crucial for campus developers to
understand how the principles of learning can guide space design (Jamieson, 2003).
Spaces that enhance collaboration and human interaction rarely support focused work
and vice versa. In consequence, questions of how interaction and participation might be
supported through spatial design become essential when designing spaces for learning.
Space can also be seen as a vital tool for leaders pursuing organizational changes
(Höykinpuro & Ropo, 2014). Various studies suggest that, by transforming the spatial
environment, the operational culture of educational organizations is much more prompt
to change (Kallio, Kallio, & Blomberg, 2015; Kuuskorpi & González, 2011). Yet,
spatial innovations are effective only when they are supported by the administrative
practices and development of operational culture (Harrison & Hutton, 2014). By
involving users in the design process, users become more aware of the existing and
alternative ways of performing, which may lead to a better understanding of the
learning spaces and their potential. Furthermore, such involvement helps users to

explicate the underlying ideology behind their ideas to the designer, which may help
designers to implement those ideas into the design. This calls for new practices and a
co-creation culture for real estate and construction clusters devoted to education in
which traditional spaces are becoming less meaningful and the importance of informal
learning spaces is increasing.

Research Method
A qualitative case study approach was chosen for this research because it allows the
study of complex contemporary phenomena within their real-life context using multiple
sources of evidence (Baxter & Jack, 2008; Yin, 2003). During this case study, a 400 m2
location was redesigned at the Department of Music of the University of Jyväskylä to
better support the core activities of the institution. The timeline of the project is
illustrated in Figure 2. The project is divided into four phases: 1) visioning and concept
design, 2) technical design, 3) construction, and 4) premises in use. The first phase of
the project comprises the initial meetings between the key stakeholders and the
facilitation of the charrette. The second phase comprises the steering group and design
meetings. The third phase includes both construction and final planning culminating in
the handover, which starts the final phase of the location in use.
[Figure 2 near here]
The property owner, University Properties of Finland Ltd. (UPF), recognized that the
users’ know-how cannot be embedded into designs via traditional design methods. In
the traditional process of building, the parties are changed during different stages of the
design and construction process. Further, this case study was premised on evidencebased design and previous demos UPF had carried out.

At the beginning of the project, a steering group that involved individuals
representing users, owners, facility management, research, and construction was
commissioned to ensure that the voice of the stakeholders was heard throughout the
project. The steering group coordinated the project and the participatory workshops. It
was also responsible for sharing information and was part of the decision-making
process throughout the steering group and construction meetings (see Figure 2).
Design can be seen as a tool for establishing shared vision and creating holistic
solutions (National Charrette Institute, 2011). Therefore, a facilitated participatory
workshop charrette method was chosen in order to build consensus among stakeholders
and to increase user involvement (Lindsey, Todd, Hayter, & Ellis, 2009). A charrette is
a collaborative planning and negotiation process during which various stakeholders
meet with designers to produce alternative solutions and coordinate them into a concrete
plan (Naaranoja, Ketola, & Niemi, 2015). A charrette involves participants engaging in
a co-design process that is highly structured and carefully facilitated (Lennertz &
Lutzenhiser, 2003). In this case study, approximately 50 individuals participated in a
five-day design workshop charrette to propose and analyze new spatial solutions for
higher education. The charrette was divided into two parts: two days in December and
three days in January. Participants represented different user groups – students,
teachers, researchers, facility management, campus developers, and musicians. Also, an
architect and a design coordinator were involved in the co-creation process in order to
bring in facts and to offer options from the construction and design industries.
Additionally, professionals from different fields were invited to give inspirational
speeches, and visits were made to spaces significant to the design.
Co-creation consultants were responsible for the preparation and facilitation of
the charrette. They guided and focused the discussions, captured the main ideas, and

made sure that the details and the big picture were looked at concurrently. The charrette
workshops included lots of drawing to help illustrate the complexity of the problems,
and various creative tasks encouraged participants from different disciplines to abandon
their usual working patterns and to think outside the box. These tasks included various
discussions about and “hands-on” tasks (such as handicrafts with cardboard and paper)
illustrating proposed spatial solutions. All the workshops took place in the space for
which the plans were being made.

Data Collection and Analysis
Data were gathered systematically throughout the project. Data from the visioning and
concept design phase (i.e., the charrette materials) draw a picture of what was planned
together with the end-users. It comprises meeting memos, designs, expert-evaluations,
and summaries of discussions that offered user perspectives on space design. This
means segregation from traditional design practices (such as architects’ vision-based
design), thereby providing more possibilities for an authentic user-centered approach.
Materials from the technical design and construction phases comprise all the memos
from the project meetings, allowing us to follow the decision-making chain throughout
the project and to find connections between the design and the final product.
The space utilization was measured and qualitatively studied by video
observation of how space is actually being used. Also, the booking information of the
space was used. Video recordings were conducted twice during the project using timelapse cameras. A four-day recording was shot in the space to be renovated before
alterations, and a second video was shot six months after the implementation. During
the first six months of use, user experiences were gathered using a survey. The
survey included five open-ended questions regarding anticipated use of the space,

atmosphere, positive and negative aspects of the space, and other comments. Surveys
were placed in the renovated premises and were available to everyone entering the
space. A total of 54 users answered the survey (48 students, five staff members, and one
musician).
The charrette materials were analyzed using a predominantly inductive content
analysis (Thomas, 2006). From the data, meaningful analysis units were encoded to
discover the user needs. Coded data produced three main categories of user needs:
infrastructural, practical, and emotional. The same categories were used to analyze the
project documentation and user surveys. Video data was analyzed using observation.
The space was divided into three spatial areas: Club and Stage, Studio, and Showroom
(see Figure 3). The usage of the space was divided into three forms: quick visit (< 5
minutes), visit (< 30 minutes), and stay (> 30 minutes). Also, the type of activity was
encoded (reading, working, singing, etc.).
[Figure 3 near here]

Results
Project Goals
At the beginning of the design process, it was decided that the new space would be an
informal 24/7 learning space for students and other user groups. The data analysis of the
charrette materials revealed four orientations that guided the entire design process:
future-, music-, research-, and academic-orientation. The aim was to create a space that
would support a culture of spontaneous experimentation and a new learning paradigm.
Since the facility is part of the Department of Music, it has to support the particular
needs of music education and partners outside the campus. Later, the central

stakeholders and users defined three more goals for the project: 1) increased use of
space, 2) sense of ownership, and 3) improved image of the discipline.
The space to be renovated used to function as a canteen. After the restaurant
activity was shifted to another location, the facility was left without a purpose, and the
anticipated utilization rate was low. Video analysis from the usage supported this
presumption. During the video recordings, the space was mainly used for passage to the
auditorium and quick visits to the coat rack. Only 19% of the visits were longer than
five minutes and 5% longer than 15 minutes. Therefore, the first goal of the renovation
project was to increase and diversify the space usage. In pursuit of a sense of ownership,
the co-creation charrette method was applied.
The Musica building is among the first buildings that can be seen when entering
the campus area from the city center. It is an important element that brands the whole
university and a convenient place to organize events. Although it is the main building of
the Department of Music, music was nowhere to be seen, heard, or sensed in any way.
Therefore, one goal for the project was to improve the image of the Department of
Music.

User Needs
The content analysis of user needs resulted in three main categories: infrastructural,
practical and emotional (Table 1). These categories are described below.
[Table 1 near here]
Infrastructural
In this study, infrastructural factors refer to the fundamental underlying systems and
services necessary for a built environment to function. Most of these factors stay hidden
during conceptual design, but they have an enormous effect on the usability of spaces.

Usually, infrastructural factors are the ones users do not want to think about and that are
discussed only when they do not work. During the charrette, users developed three
themes related to infrastructural factors: safety, facility management, and information
sharing.
As the space was supposed to be open 24/7, new means of ensuring security
were needed. Access control, increased security monitoring, and locking systems were
considered to ensure that only known users had access to the new facilities at night.
Principles of universal design, such as accessibility for people with disabilities and
equitability, were taken into account.
The new ways of doing things raised questions about how the facility should be
managed in the future. Documents included notions of cleaning, event arrangements,
booking systems, and maintenance. Information network connectivity was embraced. In
order for people to know what is happening in the space, a new display system with
audio speakers was requested. Further, some technical alterations were discussed, such
as renovating the ventilation system.

Practical
ractical factors refer to elements that are related to action. It comprises the key activities
of the organization – in this case, learning, teaching, and research. Practical factors
included the following themes: information sharing as tools for teaching, learning, and
creating music; new learning; new campus culture; and fit-out/lay-out.
Music learning practices include many practical elements. Therefore, users
highlighted that the technological equipment of the new learning space must support
playing, listening, creating, recording, podcasting, and storing music. Possibilities for
performances were hoped for. Also, tools for sharing information inside and outside the

space were seen as important. Information screens for informing people outside about
the activities in the building were desired as well as tools and surfaces for receiving and
presenting information inside. Yet, there was no aim to create a high-tech learning
space. Instead, users wanted to have tools that are easy to use. For example, the
traditional bulletin board was seen as an important channel for informal communication
and should therefore be preserved.
Learning was seen as an interactive and manifold process that requires informal
spaces. New ways of learning were seen as multidisciplinary and collaborative as well
as individual and focused. This required a learning space that supports not only
individual and collaborative but also organized and self-regulated learning. In addition,
social gatherings and recreation were viewed as essential for academic learning.
New campus culture means activities and facilities that are not yet permanent
parts of the campus culture, such as pop-up lectures, DIY-projects, saunas, performing
stages, communal kitchens, or sleeping facilities. The idea of new campus culture was
to break boundaries between disciplines and people as well as to develop new ways of
working to prompt innovation and creativity among students and staff. The space was
seen as a way to combine various art forms and innovative working methods with the
traditional activities of higher education. All these requirements resulted in an idea of a
multi-purpose learning space that supports various learning situations and cultural
activities, especially musical performances. Dividing the space into several learning
areas was seen as a practical and natural solution. At the end of the design phase, the
architect completed the first draft drawing (Figure 2). In the drawing, the space is
divided into six smaller spaces, each with a different function and design concept:
Lobby, Club, Stage, Bar, Studio, and Showroom.

The idea of a multi-purpose learning space required special attention to acoustics
and movable walls. In addition, users wanted the possibility to manipulate the
environment in terms of sound-making elements and flexible furniture. Easy-to-move
furniture was seen as a way to increase the versatility of the space, and hence the
usability. Further, it was agreed that more flexible ways of managing the campus
facilities needed to be developed. For example: who can make reservations, or who is
responsible for opening and closing the separating walls?

Emotional
Emotional factors refer to experiences through senses. They comprise visual, auditory,
and tactile sensations, cognitive processes, and subjective experiences. The image of
the new learning space was important from the beginning of the project. However, there
were some restrictions put on the wildest ideas due to requirements of the museum
authorities.
Users wanted the outside of the space to reflect the activities happening inside.
Music was emphasized as an emotional experience; it should be seen and heard. Music
was seen as a key to influencing people’s spirits. Users also wanted the interior design
to include references to music.
Possibilities for exhibiting the innovations and research results of the department
were seen as good ways to arouse people’s interest and curiosity. Users also wanted the
new space to develop a sense of belonging among its users, especially for students. The
new space was envisioned as a rendezvous location for the university, the city, and the
whole world – a space where everyone feels welcome and to which everyone has
access.

Varying Level of Service During the Project
During the concept design phase, there was genuine enthusiasm for the participatory
design. Sufficient dialogue was facilitated by the dedicated co-creator consultants in
multiple design workshops, the results of which were transparent to each stakeholder.
The results were presented to a wide public audience at an event, where the sketch
drawings and miniature clay model demonstrated the future vision, and tape strips and
pieces of cardboard demonstrated the modifications of the walls and other structures.
The feedback was collected in random conversation by the workshop facilitators, and
there were also flip charts for “wall writing.” After the workshops, a rough cost estimate
of possible modifications was delivered, and the first version of the concept was drafted.
The transition from the concept design phase to the technical design phase was
actuated by moving from the creative workshops to regular meetings and from the
creation of new elements to downsizing the scope of the project in order to remain
within the budget. The cost cuts were obligatory as the elaborated cost estimate had
revealed that the costs of the first version of the concept had almost doubled the budget.
In the downsizing process, the user needs were prioritized with respect to the
information gathered in the co-creation workshops. The guideline was that the stage
should be implemented as well as possible and that all necessary cost cuts should be
found elsewhere. This indicates that, at the beginning of this phase, there was still a
spirit of collaboration present, as special meetings were set up to have a dialogue about
how the customer would prefer to implement the cost cuts. Later, the discussion shifted
to more technical matters. The user representatives were still present at the meetings,
but their role was to comment on the technical solutions suggested by the designers and
engineers. The user perspective was taken into account, but they did not participate
much in the solution development. The way of working could be seen as having shifted

from participatory design to integrated design. BIM was not used in this project, but the
design team was solving problems in a collaborative manner.
Here are a couple of examples of the collaborative design decisions. During the
concept design phase, there was a notable need to get the club area to serve a lot more
people than before. Originally, the area was designed for 30–40 people, but in the new
plan, there would be about 100 people listening to music with the new movable wall
closed, so the service level of the ventilation needed to be scaled up. This was a difficult
task with a clear target for a mechanical engineer to solve in the technical design phase.
The first solution was to upgrade the ventilation system for the whole floor to a much
greater capacity, but that would have tripled the budget, so other options were needed.
The task was accomplished quite quickly by allowing users to adjust the ventilation
balance in a way that almost all of its capacity could be directed to one room. The cost
of this modification was approximately one tenth of the first proposed solution. This
solution was not considered to be foolproof, so the correct practices for using the
premises needed to be discussed with the user representatives and the other designers.
After the risks were discussed with the users, the solution was considered to be suitable
even if there was some minor risk of misusing the ventilation.
Most of the matters taken up in the steering group and design meetings were
related to infrastructural requirements such as the ventilation system, restrooms, access
control, and fire alarms. However, there were some statements regarding users’
practical needs, such as following up on audio-visual equipment procurements and
instructions concerning the hypothetical use of artificial smoke effects (would they be
allowed due to fire alarm functions). In a few cases, some emotional needs were also
recognized. There was a statement in the documents about the acoustical curtains: they
should be made of a good quality fabric so that the acoustical function would be

fulfilled. Also, in one case, the lack of emotional and practical need was recognized, as
it was decided that the kitchen equipment would be minimized because none of the user
groups saw the need for better equipment.
The technical design was accomplished on schedule, and after that, the
contractor was selected. As soon as the technical design phase was over, the design
coordinator was left out of the project. Only afterwards was it recognized that this
person was the last active party involved in the project who had actively participated
from the beginning (Figure 4). After this, the service level dropped dramatically, as
described below.
[Figure 4 near here]
During the construction phase, the project team’s attention was mainly focused on the
question of “how to build” instead of “how will this be used.” This was necessary in
order to keep up with the schedule and budget, but it may have led to some hasty
decisions. One example of this kind of situation was the way the wire installations for
the outdoor speakers were handled. During the concept design phase, the users
expressed that music heard outside the building would be an important part of the new
image. When the users inquired about the wire installations during the construction
phase, the project team stated that they would look into it. In the next meeting, they
stated that there would be no wire installations for the outdoor speakers. Nearly the
same thing occurred in the case of the acoustical curtains. Both of these elements were
designed when the construction contract was made, but neither of them was installed by
the time of the handover. Both of them were installed afterwards. According to these
examples, it seemed to be quite random which of the features mainly related to
emotional needs would remain throughout the project. In many projects, the designers
and engineers gather at the site to solve emerging problems. In this case, there is no

documentation about such activity, so the service has not been at the level of concurrent
engineering. The cost savings were not executed with respect for maintaining the
designed quality.

Premises in Use
User experience survey responses indicate that there really was a need for a multipurpose learning space. A majority of the respondents (f=43, N=54) reported that they
would use the new space in the future. Reasons given for the use were related to the
location being near the library and the long opening hours. Also, emotional factors such
as the atmosphere and comfort provided reasons for using the space. Some respondents
specified that this new learning space was the only free and available space for students
and student organizations.
Inaccurate information concerning opening hours, the functions of the space,
and the booking system were noted. More information and terms of use were needed.
There was also confusion about the nature of the space. The concept of the space had
changed during the co-creation process from a living room to a club/café, and as a
consequence, some respondents were not pleased with the final outcome. In addition,
some respondents thought that the alterations were not big and bold enough.
The new space was seen as a functional and useful environment for creating new
cultural activities and organizing events as well as cross-disciplinary cooperative
learning and social gatherings. Respondents expressed that the new space was a
convenient place to study individually (supported by the acoustics of the Studio) as well
as in collaborative ways due to the choice of furniture (big round tables) and the
informal nature of the space. Yet, some respondents wished for clearer distinctions

between the focused work area and the collaborative work area. Sound systems and the
stage were seen as facilitators for musical performances and other organized events.
The new space was described mainly as peaceful, casual, and welcoming, but
also as uncomfortable or even depressing. There were opposite opinions related to color
choices and the usage of the existing furniture. During the first weeks of conducting the
user survey, the space had some unfinished elements, such as the Flotex carpet. These
unfinished parts received multiple negative comments. Some respondents were pleased
with the lounge corner and furniture similar to that used there – soft and comfortable
seats and colors were desired elsewhere in the space, too. The possibility of using
adjustable tables improved the ergonomics of the space. However, not all respondents
were even aware of this opportunity. Varied furniture, such as gym balls and bean bag
chairs, was hoped for to increase the ergonomics and comfort.
The actual use of the space is illustrated in Figure 5, where red areas represent
stays (> 30 min), green areas visits (15–30 min), and blue areas quick visits (< 15 min).
It can be seen that the passages to the auditorium, the kitchen, and the restroom are
working as they were planned. The Studio (above the middle) is mainly used for
focused work, as intended. The work in the Studio was mainly individual, but there
were also some group activities. In most cases, the user was a student working alone
with a laptop and listening to something. Also, the Club area (left side) was used mainly
for longer stays. The majority of these stays were group work situations or organized
events such as a movie night or social gathering. The stage was only used for presenting
movies and for one single performance. This indicated that the stage had not yet been
used for the activities it was designed for. The showroom was mainly used for passage
to the auditorium and the coat racks. The majority of the quick visits and visits involved
waiting and chatting. There were also some people who stayed in the space for a long

time due to the computers located near the entrance. Furthermore, the spaciousness of
the Showroom invited people to dance, play various instruments, and practice their
conducting skills. The usage of the premises increased and the activity diversified,
especially in the Studio and in the Club area, after the alterations.
[Figure 5 near here]
All in all, the new learning space has increased and diversified the usage of the
premises. The activities are manifold, and users think it supports their purposes.
However, the new creative campus culture that was envisioned during co-design was
not very strongly present in the video data, nor was the usage of the stage. The space
was mainly used for traditional academic activities. Despite this notion, the booking
information indicates that there is a wide array of diverse activities involving the stage,
such as seminars, parties, concerts, development days, and other theme days.

Conclusions and Discussion
The problem of understanding user requirements and transforming them into highquality designs is a universal one that many industries have struggled with. The findings
of this study provide a link between the users’ perspective and the project management.
While every discipline and educational level has its own unique characteristics, the
results we have presented can be used generally to improve the design of learning
spaces from the users’ point of view. The infrastructural-practical-emotional framework
can be used to improve the management of design and construction processes. The
framework highlights the user needs that are relevant to the users yet widely neglected
in the current practices of construction projects. The service level that fragmented
actions provide is not sufficient because it seems to only recognize the infrastructural
needs of the users. We suggest that the emotional and practical level of user needs could

be better understood when working in a collaborative manner. Therefore, in order to
really make spaces that meet the needs of users at all levels (emotional, practical and
infrastructural) and to increase the usability of new spaces, collaborative ways of
working are needed throughout the entire project.
Further, this case study shows that collaboration probably provides a positive
impact on the resulting premises, even though every single part of the project may not
be successful. For example, in this project, the communication between the steering
group and end-users was not entirely successful. Even though researchers actively
attempted to share information about the possibilities of the space and spurred users to
“own” the space, the purpose of the space remained unclear to users. It seemed that
users were struggling when there was no fixed function to the space. Without
appropriate guidance, creative campus culture was not developed even though users
perceived that the new space supported it. This indicates that more attention should be
paid to the handover phase and the guidance for using new premises. In a building
project, it is quite often the contractor’s responsibility to provide instructions on how to
use all of the new equipment. Yet, according to our study, the contractor acts mainly on
the level of infrastructural needs – not the use of the premises. Our study supports the
notion that collaborative ways of working throughout the entire design process are
needed to ensure that all the levels of user needs are acknowledged.
Even though we consider participatory design a very high level of service, it is
not a concept without downsides. The active role of the owner seems to lead to
opportunities for co-creating value-in-use with users in the concept design phase.
However, this case shows that the use of participatory design in the concept design
phase does not necessarily guarantee success. The accomplishments can be undone in
the later phases of the project as the user-centered approach might be lost. In our case,

some features of the required quality were lost in the construction phase because the
decision-making and supervision were fragmented. There was no stakeholder in the
decision-making process of the construction phase who would have understood the
holistic approach of the required quality. The same could also have happened in the
technical design phase if the list of requirements that the participatory design had
produced had been misunderstood.
Another downside is that proper collaboration requires a lot of effort of both the
service provider and the customer. Participatory workshops and the meetings after that
take lot of time from both sides, and handling the vast amount of information that
participatory design produces requires a great deal of cognitive effort. Thus, we
recommend that if the collaborative design approach is pursued, it should be done with
a strategy that implies how to maintain collaboration at each phase of the project and
during phases when the customer has less to say.
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Table 1. Content analysis framework including the main categories and sub-categories

Categories

Descriptions

Examples from the documents

Safety

Safety is guaranteed by an
appropriate access system;
accessibility for all

How can it be assured that
people cannot go upstairs or
downstairs at night? (M)

Facility
management

Facility management
includes services and
systems that are needed in
the new space, such as a
booking system and
functional ventilation.

Easy to keep clean ( P)
Schedules and booking need
to be considered carefully. (E)

Information
sharing

Information is shared locally A chance to connect with and
entertain people around the
and globally; requires
world (M)
purpose-based technology;
maintenance and ownership
of information-sharing
channels

Information
sharing

Technology and tools for
teaching and learning;
information sharing for
visitors and users

Info screens: for students, for
visitors, for people going out

Learning

New learning is interactive
and manifold; learning
requires informal settings;
learning is engagement;
learning music is very
practical

We can’t write our creations,
we need to play, record, and
listen. (M)
privacy - my bubble, my
world (M)

New culture
of activities

Learning space is open 24/7; It is always accessible and
it is a center for social
available for ad-hoc use. (C)
interactions; it facilitates
campus sauna (M)
relaxation

Practical

Infrastructural

and their descriptions.

(C)

Bring your own device or
technology into the space? (M)

Table 1 (Continued)
Categories

Descriptions

Examples from the documents

New culture
of activities

New campus culture breaks
boundaries between
disciplines

Exhibitions are done in
cooperation with other
faculties (art, history) and with
parties outside the university.

Practical

(C)

Fit-out/layout

Multi-purpose space;
multiple activities can be
arranged simultaneously

Stage can be oriented towards
Club or Studio, or both
simultaneously. It can also be
closed. (C)

Manipulative space;
flexibility

Users can manipulate the
environment and the
phenomena in the space. (M)
Everyone should be able to
participate in making sounds.
(M)

Lobby is an abstract that gives
Image of the department of
a promise of what one can
music; music as an
emotional experience; music expect going further inside (S)
technology and instruments
in view
... space that tells what the
university is now (breaking
Image of the university;
the old perceptions) (M)
novel learning space for
This building is part of the
students; has to fit the
time-honored campus (M)
context

Comfort

Comfort includes aesthetics
and acoustics, ergonomics,
and atmosphere

different spaces for different
moods (soundscape and
colors) (M)

Communality

Communality is enhanced
through encounters of
people; the sense of
belonging

Easy to come in and meet
people (C)

Emotional

Image

Figure 1. The relationship between participatory design, concurrent engineering, and
integrated design in design and construction processes.

Figure 2. Timeline and phases of the co-creation process

Figure 3. The first draft from the architect

Figure 4. The participatory timeline. The chart shows that after the technical design
phase there was no active party left who was present when the concept was formed in
the co-creation workshops.

Figure 5. Usage of the new learning space. Blue areas represent quick visits, green
are visits, and red areas are stays.
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H[LVWHYHQLIWKHVWDNHKROGHUVKDYHDFRPPRQFXOWXUDOEDFNJURXQG7KHSXUSRVHRIWKLVUHVHDUFK
LV WR SURYLGH DGGLWLRQDO XQGHUVWDQGLQJ DERXW FRPPXQLFDWLRQ SUREOHPV E\ VWXG\LQJ WKH
GLIIHUHQFHV RI WKH ODQJXDJH DQG MDUJRQ WKDW LV XVHG E\ WKH FRQVWUXFWLRQ SURIHVVLRQDOV DQG WKH
XVHUVRIWKHEXLOGLQJ
7KHEXLOGLQJSURMHFWWHDPFRQVLVWVRIVWDNHKROGHUZLWKGLIIHUHQWUROHV7KHUHDUHDWOHDVWWKHUROHV
RI GHVLJQHUV LPSOHPHQWHUV EXLOGHUV  SURSHUW\ RZQHUV DQG XVHUV WHQDQWV  6DYRODLQHQ HW DO
  ,Q DGGLWLRQ WKHUH DUH WKH UROHV RI SURMHFW PDQDJHPHQW DQG GHVLJQ FRRUGLQDWRU ZKR
RUFKHVWUDWHVDOOWKHRWKHU UROHV $V WKHYDOXHFKDLQ JRHVWKHWHQDQW RUJDQLVDWLRQSD\UHQW WRWKH
SURSHUW\ RZQHU ZKR GRHV WKH LQYHVWPHQW DQG SD\V WR WKH GHVLJQHUV DQG LPSOHPHQWHUV ,W LV
XQGHUVWDQGDEOHWKDWHDFKVWDNHKROGHUGHYHORSVWKHLUFRPSHWHQFHDQGFRPPXQLFDWLRQLQUHODWLRQ
WRWKHLUSXUSRVHRIH[LVWHQFHLHLQVWHPZLWKWKHYDOXHFKDLQ
7KHUROHVFDQEHGLYLGHGLQWRWZRFDWHJRULHVDFFRUGLQJWRWKHSXUSRVHRIH[LVWHQFHWKHXVHUVDQG
WKHRWKHUV7KHSXUSRVHRIDOOWKHRWKHUVLVWRHQVXUHWKDWWKHUHZLOOEHSUHPLVHVWRXVHZKHUHDV
WKH XVHUV¶ SXUSRVH RI H[LVWHQFH LQ PRVW FDVHV KDV QRWKLQJ WR GR ZLWK WKH H[LVWHQFH RI WKH
SUHPLVHV3UHPLVHVDUHVLPSO\RQHWRRODPRQJRWKHUVDQGWKHXVHUFRXOGLPSOHPHQWLWVSXUSRVH
LQDQ\RWKHUSUHPLVHVDVZHOO7KXVWKHFRPSHWHQFHDQGMDUJRQRIWKHXVHUVKDYHDOLWWOHWRGR
ZLWKWKHFRPSHWHQFHDQGMDUJRQRIDOOWKHRWKHUV7KHSXUSRVHRIWKHH[LVWHQFHDOVRGHWHUPLQHV
WKHIRFXVRIHDFKVWDNHKROGHU7KHXVHUVIRFXVRQKRZWKHSUHPLVHVPD\EHXVHGZKHUHDVDOOWKH
RWKHUUROHVIRFXVRQKRZWKHSUHPLVHVPD\EHEXLOWXS
7KHGDWDRIWKLVVWXG\FRQVLVWVRIWKHGRFXPHQWVIURPFRFUHDWLRQZRUNVKRSVWKDWZHUHXVHGIRU
FRQFHSW GHVLJQLQJ WKH PHHWLQJ PHPRV RI WKHWHFKQLFDOGHVLJQLQJDQG FRQVWUXFWLRQSKDVHV DQG
WKH VDWLVIDFWLRQ VXUYH\ WKDW ZDV LPSOHPHQWHG DIWHU WKH RFFXSDWLRQ RI WKH SUHPLVHV ,Q WKH
FRQFHSWGHVLJQSKDVHWKHXVHUUROHZDVZHOOUHSUHVHQWHGDQGWKHGRFXPHQWVDUHZULWWHQLQXVHUV¶
ODQJXDJH ,Q WKH WHFKQLFDO GHVLJQ SKDVH WKH XVHU ZDV VWLOO UHSUHVHQWHG EXW WKH IRFXV LQ WKH
GRFXPHQWV ZDV VKLIWHG LQWR WKH DFFRPSOLVKPHQW RI WKH SURMHFW ,Q WKH FRQVWUXFWLRQ SKDVH
PHHWLQJV WKH XVHU UROH ZDV DEVHQW 7KH XVHU UROH ZDV UHHVWDEOLVKHG LPPHGLDWHO\ DIWHU WKH
FRQWUDFWKDQGRYHUZKHQWKHXVHUJURXSWRRNRYHUWKHSUHPLVHVDQGWKHRFFXSDWLRQEHJXQ
7KHVDWLVIDFWLRQVXUYH\ZDVLPSOHPHQWHGWZLFHLQWKHILUVWKDOI\HDURIRFFXSDWLRQ7KHVXUYH\
ZDV GHVLJQHGVRWKDW RQ WKHRQHVLGHWKHUH ZHUHTXHVWLRQV WKDWHYDOXDWHGWKHSUHPLVHV¶ ILWQHVV
IRU WKHDFWLYLWLHV LW ZDV GHVLJQHGIRU DQGRQWKHRWKHU VLGH WKHUHZHUHTXHVWLRQV WRDVVHVV WKH
VXFFHVV RI WKH GHVLJQ DQG LPSOHPHQWDWLRQ 7KDW ZD\ LW ZDV SRVVLEOH WR REVHUYH GLIIHUHQFHV LQ



VDWLVIDFWLRQ H[SUHVVLRQV EHWZHHQ WKH HYDOXDWLRQ EDVHG RQ DFWLYLWLHV XVHUV¶ ODQJXDJH  DQG WKH
GHVLJQDQGLPSOHPHQWDWLRQTXDOLW\DVVHVVPHQW FRQVWUXFWLRQSURIHVVLRQDOV¶ODQJXDJH 
7KH UHVHDUFK JDYH DQ LQWHUHVWLQJ LQVLJKW LQWR WKH IXQGDPHQWDO SUREOHPV RI FRPPXQLFDWLRQ
EHWZHHQ WKH SURIHVVLRQDOV RI WKH FRQVWUXFWLRQ LQGXVWU\ DQG UHDOHVWDWH PDQDJHPHQW DQG WKHLU
FOLHQWV ,W JDYH D QRYHO XQGHUVWDQGLQJ DERXW KRZ WKH SURIHVVLRQDOV DQG WKHLU FOLHQWV YLHZ WKH
UHVXOWRIWKHEXLOGLQJSURMHFWIURPVLJQLILFDQWO\GLIIHUHQWSHUVSHFWLYHV

 7KHRUHWLFDOEDFNJURXQG
 8QGHUVWDQGLQJWKHLPSRUWDQFHRISURIHVVLRQDOFRPPXQLFDWLRQ
DQGODQJXDJH
7KH ZD\V LQ ZKLFK H[SHUWV LQ WKH ILHOG RI UHDOHVWDWH SURMHFW GHYHORSPHQW XQGHUVWDQG
FRPPXQLFDWLRQ DQG ODQJXDJH DV D GLPHQVLRQ RI WKHLU SURIHVVLRQDO FRPSHWHQFH DUH TXHVWLRQV
EDUHO\ H[SORUHG ,Q RXU FXUUHQW NQRZOHGJHLQWHQVLYH DQG PHDQLQJEDVHG ZRUN FXOWXUH ZKHUH
VKDUHG XQGHUVWDQGLQJ EHFRPHV H[WUHPHO\ LPSRUWDQW ZRUN SURFHVVHV DUH IXQGDPHQWDOO\
FRPPXQLFDWLYH .RVWLDLQHQ   $ORQJVLGH WR FRQFUHWH PDWWHUV FRQVLGHULQJ WKH EXLOGLQJ
SURMHFWVH[SHUWVLQWKHILHOGRIUHDOHVWDWHSURMHFWGHYHORSPHQWPXVWEHFDSDEOHRIDEVWUDFWDQG
V\PEROLF WKLQNLQJ ZKHQ GRLQJ EXVLQHVV ZLWK YDULRXV FOLHQWHOH &RPPXQLFDWLRQ DQG ODQJXDJH
KDYH D YHU\ LPSRUWDQW UROH ZKHQ XVHUV HYDOXDWH DQG FRQVWUXFW WKHLU H[SHULHQFH RI EXLOW
HQYLURQPHQWVSDFHVDQGSODFHV HJ$LUR ,QIRUPDWLRQKDVWREHVKDUHGIRUWKHEHQHILW
RI HYHU\RQH ZKR QHHGV WR H[SORLW WKDW LQIRUPDWLRQ LQ WKH XVHURUJDQL]DWLRQ ,QIRUPDWLRQ
PHGLDWLRQ DQG GHYHORSPHQW KDSSHQ LQ GLYHUVH LQWHUDFWLRQDO VLWXDWLRQV LQ ZKLFK DSSURSULDWH
FRPPXQLFDWLRQFRPSHWHQFHDQGXQGHUVWDQGLQJRIHDFKILHOGV¶SURIHVVLRQDOODQJXDJHLVQHHGHG
7KXVHYDOXDWLRQRISURIHVVLRQDOFRPSHWHQFHLVOHVVEDVHGRQHPSOR\HHV¶VWDWXVRUDFWLYLWLHVWKDQ
RQ WKHLU VNLOIXO H[SUHVVLRQ RI FRPSHWHQFH LQ YDULRXV FRQWH[WV 3URIHVVLRQDOV PXVW VSHDN RQ
EHKDOIRIWKHPVHOYHVDQGWKHUHVXOWVRIWKHLUZRUNZKLFKPD\EHYHU\DEVWUDFWLGHDVDVZHOODV
WKH FUHDWLRQ RI FRPPRQ NQRZOHGJH 7KH LPSUHVVLRQ RI DQ HPSOR\HH V FRPSHWHQFH RU
LQFRPSHWHQFHLQWKHLUZRUNLVLQFUHDVLQJO\EDVHGRQLQWHUDFWLRQZLWKRWKHUV .RVWLDLQHQ
/DDMDODKWL
,QJHQHUDOFRPPXQLFDWLRQSURFHVVHVLQZRUNLQJOLIHFDQEHFRQVLGHUHGIURPWKHSRLQWRIYLHZ
RI LQIRUPDWLRQ H[FKDQJH RU PHDQLQJ VHH )UH\ HW DO  /LWWOHMRKQ   7KH
IRUPHU HPSKDVL]HV FRPPXQLFDWLRQ DV D WRRO IRU WUDQVIHUULQJ LQIRUPDWLRQ IURP RQH VRXUFH WR
DQRWKHU&RPPXQLFDWLRQLVVHHQDVLQWHQWLRQDOPHVVDJHSURGXFWLRQDQGLQIRUPDWLRQH[FKDQJH$
PHDQLQJEDVHGSHUVSHFWLYHRQWKHRWKHUKDQGHPSKDVL]HVUHFHSWLRQDQGLQWHUSUHWDWLRQ$V$LUR
   VWDWHV µWKH EXLOW HQYLURQPHQW LV DOZD\V WKH LQVWLWXWLRQDOLVHG REMHFW RI D VRFLDO
SURFHVV¶ 7KXV LQ WKH ILHOG RI UHDOHVWDWH SURMHFW GHYHORSPHQW WKH FRPPXQLFDWLRQ SURFHVV
VKRXOG SULPDULO\ EH VHHQ DV D UHFHLYHUFHQWUHG DQG DV XVHUFHQWUHG VHQVHPDNLQJ SURFHVV
1RZDGD\V LW LV H[WUHPHO\ LPSRUWDQW WR KDYH D SURIRXQG XQGHUVWDQGLQJ RI WKH FRQQHFWLRQ
EHWZHHQ FRPPXQLFDWLRQ ODQJXDJH DQG RQHV¶ H[SHUWLVH LQ EXLOW HQYLURQPHQW EXVLQHVV DQG
PDQDJHPHQW



,QWHUSHUVRQDOFRPPXQLFDWLRQLQUHODWLRQWRSURIHVVLRQDOFRPSHWHQFHLVLQFUHDVLQJO\DWKHRUHWLFDO
DVZHOODVDVWUDWHJLFZD\RIWKLQNLQJXQGHUVWDQGLQJDQGRULHQWDWLQJRQHVHOIDVZHOODVDZD\RI
WDNLQJ D VWDQG YLHZLQJ DQG FRPSUHKHQGLQJ ZRUN DQG LQWHUSHUVRQDO UHODWLRQVKLSV WKHUH ,Q
UHODWLRQ WR LQWHUSHUVRQDO FRPPXQLFDWLRQ FRPSHWHQFH LW LV OHVV LPSRUWDQW WR GHILQH KRZ ZH
VKRXOG GR VRPHWKLQJ RU ZKDW ZH PXVW DEOH WR GR WKDQ ZKDW NLQG RI WKRXJKWV DERXW
FRPPXQLFDWLRQZHVKRXOGKROG .RVWLDLQHQ

 8VHUV¶UROHLQFRQVWUXFWLRQSURMHFW
&KHUQVDQG%U\DQW  SRLQWRXWWKDWWKHUROHRIWKHFOLHQWLVKDUGWRH[DPLQHEHFDXVHWKHUH
DUH WKLQJV WKDW SHRSOH DUH ZLOOLQJ WR VWDWH GLIIHUHQWO\ GHSHQGLQJ ZKHWKHU WKH\ DUH WDONLQJ
SULYDWHO\RULQSXEOLF7KHLUUHVHDUFKLVEDVHGRQSULYDWHFRQILGHQWLDOGLVFXVVLRQVDQGWKXVLWLV
VXSSRVHGWRJLYHTXLWHDQDFFXUDWHLPDJHRIWKHHVVHQFHRIWKHFOLHQW¶VUROH$ERXWWKHUROHWKH\
SRLQW RXW WKDW WKHFOLHQW VKRXOGQRW EHUHJDUGHGDV D XQLWDU\ FRQFHSW (YHQWKRXJKWKHSURMHFW
ZRXOGEHRUJDQLVHGVRWKDWWKHUHLVRQO\RQHQRPLQDWHGFRQWDFWSHUVRQZKRFRPPXQLFDWHVZLWK
WKH FRQVWUXFWLRQ SURIHVVLRQDOV EHKLQG RI WKDW LV D FRPSOH[ V\VWHP RI LQWHUHVW JURXSV WKDW
VRPHWLPHV HYHQ FRPSHWH DJDLQVW HDFK RWKHU $V WKH FRQVWUXFWLRQ SURMHFW RUJDQLVDWLRQ LV
WHPSRUDU\ PXOWLRUJDQLVDWLRQ 702  ZKLFK PHDQV WKDW WKHUH DUH ORWV RI SHRSOH IURP GLIIHUHQW
ILUPV WKDW DUH JDWKHUHG WRJHWKHU WR DFFRPSOLVK D SURMHFW ZLWKLQ D OLPLWHG WLPH SHULRG WKH
FRQVWUXFWLRQ SURIHVVLRQDOV KDYH YHU\ OLPLWHG WLPH DQG PHQWDO FDSDFLWLHV WR WDNH RYHU DOO WKH
FRPSOH[LWLHV RI WKH FOLHQW RUJDQLVDWLRQ 7KDW PDNHV WKHP LPSDWLHQW DQG YXOQHUDEOH WR
RYHUVLPSOLILFDWLRQV7KHLQYROYHPHQWRIWKHFOLHQWV\VWHPDQGLWVLQIOXHQFHZLWKLQWKH702LV
KLJK LQ WKH LQLWLDO SKDVHV 7KHUHDIWHU LQYROYHPHQW WHQGV WR EH UHPLWWHG WR WKH ORZHU OHYHOV RI
KLHUDUFK\ ZLWKLQWKHFOLHQW V\VWHPZKLFKUHWUHDWV LQWR D UHDFWLYH PRGH 6R LQ PDQ\ FDVHV WKH
REMHFWLYHVPD\EHLQLWLDOO\LQVXIILFLHQWO\XQGHUVWRRGEHFDXVHRIWKHRYHUVLPSOLILFDWLRQRIFOLHQW
RUJDQLVDWLRQ DQG QHHGV DQG WKH FOLHQW RUJDQLVDWLRQ LV QRW VXJJHVWHG WR FRUUHFWLQJ WKH
PLVXQGHUVWDQGLQJVDVWKH\DUHVXSSRVHGWREHLQDUHDFWLYHPRGH &KHUQVDQG%U\DQW
2IFRXUVHWKLVLVMXVWDJHQHUDOGHVFULSWLRQDQGWKHUHKDYHRFFXUUHGLQLWLDOVWREUHDNWKLVYLFLRXV
ORRS RI RYHUVLPSOLILFDWLRQ DQG UHDFWLYH PRGH /LQGDKO   IRU H[DPSOH KDV GHVFULEHG WKH
PHWKRG RI ZRUNSODFH GHVLJQ WKDW RULJLQDWHV IURP WKH V ,QLWLDOO\ WKH ZRUNSODFH GHVLJQ
PHDQW WKDW WKH DUFKLWHFW FRQFHQWUDWHG RQ HPSOR\HHV¶ SHUVSHFWLYH DQG WKH TXDOLW\ RI ZRUNLQJ
HQYLURQPHQW ZDV HPEUDFHG 7KH HPEUDFHPHQW RI WKH HPSOR\HHV¶ SHUVSHFWLYH OHDGV WR WKH
GHYHORSPHQW RI WKH SDUWLFLSDWRU\ GHVLJQ PHWKRGV HVSHFLDOO\ LQ6FDQGLQDYLD %XW HYHQWKRXJK
WKH SDUWLFLSDWRU\ PHWKRGV GLG HQKDQFH WKH SRVVLELOLWLHV WR XQGHUVWDQG WKH FRPSOH[LW\ RI WKH
FOLHQW RUJDQLVDWLRQ VXFK HODERUDWH GHVLJQ KDV QRW QHFHVVDULO\ JXDUDQWHHG WKH SURPLVHG
LPSURYHPHQW LQWKHSHUIRUPDQFHRIZRUN2QWKHRWKHUKDQGVRPHZRUNSODFHVZLWKRXWSHUIHFW
ZRUNLQJ FRQGLWLRQV RU FDUHIXOO\ GHVLJQHG DHVWKHWLFV DUH UHFRJQL]HG DV ZHOO DFFHSWHG E\
HPSOR\HHVDQGHIIHFWLYHHQYLURQPHQWV+HQFH/LQGDKO  VXJJHVWVWKDW³WKHUHLVDODFN
RI WHUPV WKDW IDFLOLWDWH D GLVFXVVLRQ RQ ZRUNVSDFH GHVLJQ DQG RUJDQLVDWLRQDO SHUIRUPDQFH´ ,Q
WKH UHVHDUFK WKHUH DUH LGHQWLILHG IRXU DVSHFWV WR FDWHJRUL]H WHUPLQRORJ\ DQG GLVFXVVLRQ :RUN
HQYLURQPHQWTXDOLWLHV KHDOWKDQGVDIHW\ PHWDSKRULFDQGV\PEROLFTXDOLWLHV FRUSRUDWHLPDJH 
G\QDPLF DQG FRQWH[WXDO LQWHUGHSHQGHQFH DFWLRQV RI WKH RUJDQLVDWLRQ  DQG GHJUHH RI
SDUWLFLSDWLRQLQWKHGHVLJQSURFHVV /LQGDKO 



7KHUH KDV HPHUJHG TXLWH VLJQLILFDQW LQWHUHVW LQ PDQ\ LQGXVWULHV WRZDUGV FRRSHUDWLQJ ZLWK WKH
FXVWRPHU )RU H[DPSOH WKH VHUYLFH GRPLQDQW ORJLF WKDW VWDWHV WKDW ³FXVWRPHU LV DOZD\V D FR
SURGXFHU´ 9DUJR DQG /XVFK   KDV JDLQHG UHFRJQLWLRQ DV D NH\ PDUNHWLQJ FRQFHSW
*U|QURRV DQG 9RLPD   3UDKDODG DQG 5DPDVZDP\    WDNHV WKH OHYHO RI FR
RSHUDWLRQ D ELW IXUWKHU DV WKH\ HPEUDFH WKH VLJQLILFDQFH RI FRFUHDWLRQ DV D GULYLQJ IRUFH IRU
FRPSHWLWLYH DGYDQWDJH 7KH EDVLF GLVWLQFWLRQ LV WKDW 9DUJR DQG /XVFK   VXJJHVW WKDW
FXVWRPHU PD\ EH SDUW RI WKH YDOXH FUHDWLRQ SURFHVV LQ HYHU\ VWDJH RI WKH SURGXFWLRQ ZKHUHDV
3UDKDODGDQG5DPDVZDP\  VXJJHVWWKDWSURGXFWLRQSURFHVVVKRXOGEHGHVLJQHGVR
WKDW LW LVDFWXDOO\D FKDLQRIYDOXHFRFUHDWLRQ H[SHULHQFHV *U|QURRV DQG9RLPD  SRLQWV
RXW WKDW WKHUH DUH VWLOO ORWV RI XQDPELJXRXV FRQFHSW GHILQLWLRQV PLVVLQJ OLNH WKH FRQFHSWV RI
YDOXHDQGYDOXHFUHDWLRQWKDWDUHQHHGHGLQRUGHUWRILQGXVDEOHPDQDJHULDOLPSOLFDWLRQV

 'DWDDQG0HWKRGV
 &DVHVWXG\GHVFULSWLRQ
,QWKLVFDVHVWXG\PSUHPLVHVZHUHUHWURILWWHGDWWKH8QLYHUVLW\RI-\YlVN\Ol)LQODQGWR
EHWWHU VXSSRUW WKH FRUH DFWLYLWLHV RI WKH RUJDQL]DWLRQ %HIRUH WKH SURMHFW WKHUH ZDV D TXLWH
SRSXODU OXQFKFDIpDWSUHPLVHVEXWWKHFDIpZDV PRYLQJWRDQRWKHUEXLOGLQJDWWKHFDPSXVVR
WKHUH ZHUH ZHOO NQRZ SUHPLVHV EHFRPLQJ YDFDQW $OO RWKHU SUHPLVHV LQ WKH EXLOGLQJ ZHUH
RFFXSLHG E\ WKH GHSDUWPHQW RI PXVLF VR LW ZDV GHFLGHG WR GHYHORS WKH SUHPLVHV WR VXSSRUW
OHDUQLQJSUHVHQWLQJDQGH[SORULQJPXVLF
,Q RXUUHVHDUFKFDVH WKHSURSHUW\RZQHU 8QLYHUVLW\3URSHUWLHV RI)LQODQG/WG UHFRJQL]HGWKDW
WKHXVHUV¶ YDVW NQRZKRZDERXW OHDUQLQJ SUHVHQWLQJDQG H[SORULQJ PXVLF FDQQRW EH HPEHGGHG
LQWR DUFKLWHFWXUDO GHVLJQV ZLWK WUDGLWLRQDO GHVLJQ SURFHVVHV 7KHUHIRUH D IDFLOLWDWHG GHVLJQ
ZRUNVKRS PHWKRG FDOOHG FKDUUHWWH ZDV FKRVHQ DV WKH PDLQ DSSURDFK LQ RUGHU WR LPSURYH WKH
TXDOLW\RIWKHGHVLJQDQGWRILQGRSSRUWXQLWLHVWRFRFUHDWHYDOXHLQXVH7KHFRFUHDWLRQSURMHFW
LV GLYLGHG LQWR IRXU SKDVHV WKDW IROORZ HDFK RWKHU YLVLRQLQJ DQG FRQFHSW GHVLJQ WHFKQLFDO
GHVLJQFRQVWUXFWLRQDQGSUHPLVHVLQXVH7KHYLVLRQLQJDQGFRQFHSWGHVLJQSKDVHRIWKHSURMHFW
FRPSULVHV WKH LQLWLDO PHHWLQJV ZLWK WKH NH\ VWDNHKROGHUV DQG WKH FKDUUHWWH FRFUHDWLRQ
ZRUNVKRSV 7KH WHFKQLFDO GHVLJQ FRPSULVHV WKH VWHHULQJ JURXS DQG GHVLJQ PHHWLQJV 7KH
FRQVWUXFWLRQ LQFOXGHV ERWK FRQVWUXFWLRQ DQG ILQDO SODQQLQJ HQGLQJ ZLWK WKH KDQGRYHU ZKLFK
VWDUWHG WKH ILQDO SKDVH ZLWK WKH ORFDWLRQ LQ XVH 7KH FRFUHDWLRQ SURMHFW ZDV SDUW RI D QDWLRQDO
,QGRRU(QYLURQPHQWUHVHDUFKSURMHFWWKDWDLPHGDWGHVLJQLQJHYLGHQFHEDVHGHGXFDWLRQDOVSDFHV
IRUNQRZOHGJHFUHDWLRQ

 5HVHDUFKPHWKRG
7KLVUHVHDUFKFDVHZDVGLYLGHGLQWRWKUHHVWHSV
6WHS:KDWNLQGRIJXLGHOLQHVDQGDLPVIRUWKHSURMHFWZHUHRXWOLQHGDQGZKDWNLQGRIQHHGV
ZHUHJHQHUDWHGGXULQJSDUWLFLSDWRU\ZRUNVKRSV FKDUUHWWH "
6WHS:DVWKHHYDOXDWLRQRIDFKLHYLQJWKRVHDLPVVXFFHVVIXOXVLQJDVDWLVIDFWRU\VXUYH\"



6WHS :KDW NLQGV RI REVHUYDWLRQV ZHUH PDGH UHODWHGWR ODQJXDJHDQG FRPPXQLFDWLRQ LQWKH
SURMHFWGRFXPHQWDWLRQ"
9DULRXVW\SHVRIGDWDZHUHJDWKHUHGV\VWHPDWLFDOO\WKURXJKRXWWKHSURMHFWLQRUGHUWRH[DPLQH
WKH ZKROH SURFHVV FKDUUHWWH PDWHULDO GDWD SURGXFHG GXULQJ GHVLJQ ZRUNVKRSV  PHPRV DQG
PLQXWHVDQGVDWLVIDFWLRQVXUYH\$OOWKLVGDWDFRPELQHGIRUPVDULFKEDVHIRUWKHDQDO\VLVDQG
RIIHUVHVVHQWLDOLQIRUPDWLRQDERXWHDFKSKDVHRIWKHSURMHFW
0DWHULDOV IURPWHFKQLFDO GHVLJQDQG FRQVWUXFWLRQSKDVHV FRPSULVHDOO WKH PHPRV DQG PLQXWHV
IURP YDULRXV SURMHFW PHHWLQJV 7KHVH PDWHULDOV FDQ EH VHHQ DV D SHUFHSWLRQ RI WKH SHUVRQ
UHVSRQVLEOHIRU PDQDJLQJWKHSURMHFW DW WKHWLPH ,W UHYHDOV WKHEXLOGHUV¶ SHUVSHFWLYHDQG WKHLU
MDUJRQ 'XULQJ WKH QH[W VL[ PRQWKV DIWHU WKH LPSOHPHQWDWLRQ XVHUH[SHULHQFHV DQG ILUVW
LPSUHVVLRQVZHUHJDWKHUHGE\XVLQJDVDWLVIDFWRU\VXUYH\
7KHVXUYH\ZDVGHVLJQHGVRWKDWWKHUHZHUHRQRQHVLGHVWDWHPHQWVWKDWHYDOXDWHGWKHSUHPLVHV¶
ILWQHVVIRUWKHDFWLYLWLHVLWZDVGHVLJQHGIRU ILWQHVVIRUSXUSRVH 2QWKHRWKHUVLGHWKHUHZHUH
VWDWHPHQWVWKDWDVVHVVHGWKHVXFFHVVRIWKHGHVLJQDQGLPSOHPHQWDWLRQDVZHOODVLQFOXGHGILYH
RSHQHQGHGTXHVWLRQVUHJDUGLQJWKHSRVVLEOHXVHRIWKHVSDFHLQWKHIXWXUHWKHDWPRVSKHUHRIWKH
VSDFH WKH SRVLWLYH DQG QHJDWLYH DVSHFWV RI WKH VSDFH DQG RWKHU FRPPHQWV 7KDW ZD\ LW ZDV
SRVVLEOH WR REVHUYH GLIIHUHQFHV LQ VDWLVIDFWLRQ H[SUHVVLRQV EHWZHHQ WKH HYDOXDWLRQ EDVHG RQ
DFWLYLWLHV XVHUV¶ ODQJXDJH  DQG WKH GHVLJQ DQG LPSOHPHQWDWLRQ TXDOLW\ DVVHVVPHQW EXLOGHUV¶
ODQJXDJH  6WHS $WRWDORIXVHUVDQVZHUHGWKHVXUYH\7KHPDMRULW\ I 1  RIWKH
UHVSRQGHQWVZHUHVWXGHQWVIURPWKH)DFXOW\RI+XPDQVFLHQFHVZKLFKLQFOXGHVWKH'HSDUWPHQW
RI0XVLF$OWRJHWKHUVWXGHQWVILYHVWDIIPHPEHUVDQGRQHPXVLFLDQFRPSOHWHGWKHVXUYH\
&KDUUHWWH PDWHULDOV DQG RSHQHQGHG TXHVWLRQV IURP WKH VXUYH\ ZHUH DQDO\]HG XVLQJ D
SUHGRPLQDQWO\ LQGXFWLYH FRQWHQW DQDO\VLV HJ 7KRPDV   LQ RUGHU WR LGHQWLI\ WKH DLPV RI
WKHGHVLJQHJUHTXLUHPHQWVIRUWKHVSDFH'DWDZDVVHJPHQWHGLQWRPHDQLQJIXODQDO\WLFDOXQLWV
WKDWZHUHHQFRGHG&RGHVZHUHWKHQGLYLGHGLQWR RQHRUPRUH FDWHJRULHV
7KHDQDO\VLVRIWKHPXOWLSOHFKRLFHVZDVFRQGXFWHGE\DSSO\LQJWKHORJLFRI1HW3URPRWHU6FRUH
136  136 LV GHYHORSHG E\ 5HLFKKHOG   7KH PDLQ ORJLF LV WR GLYLGH UHVSRQGHQWV LQWR
WKUHH FDWHJRULHV SURPRWHUV SDVVLYHDQG GHWUDFWRUV 7KHVFRUHLV FDOFXODWHGE\VXEWUDFWLQJWKH
QXPEHURIGHWUDFWRUVIURPWKHSURPRWHUVDQGGLYLGLQJWKHVXPE\WKHQXPEHURIDOOUHVSRQGHQWV
7KRVHUHVSRQGHQWV WKDW JLYHXQGLVSXWHGO\ SRVLWLYHVLJQDO RQVDWLVIDFWLRQFDQ EHUHFRJQL]HGDV
SURPRWHUV %\ IROORZLQJ WKDW ORJLF WKH DQDO\VLV ZDV FRQGXFWHG E\ H[DPLQLQJ WKH VWURQJHVW
SRVLWLYHDQVZHUVLQUHODWLRQWRRWKHUDQVZHUVLQHDFKTXHVWLRQ

 )LQGLQJV
 &RPPXQLFDWLRQLQWKHSURMHFW
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&RPPRQ WR WKHVH WKUHH H[DPSOHV LV WKDW XVHUV¶ UHTXHVWHG DOO RI WKHP LQ WKH WHFKQLFDO GHVLJQ
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WKHQHZFXOWXUHRIDFWLYLWLHVDQGOD\RXW1HZVSDFHZDVVHHQDOVRVHHQDVDQHQYLURQPHQWIRU
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Figure 1: Evaluation of usability question set from the first survey
7KHJURZLQJVKDUHRI H[WUHPHO\SRVLWLYHDQVZHUV LQGLFDWHVWKDW WKHJURZLQJVDWLVIDFWLRQLV QRW
MXVW DERXW WKH LQFUHDVHG XQGHUVWDQGLQJ KRZ WKH SUHPLVHV ZRUN EXW WKDW XVHUV DFWXDOO\ OLNH WR
ZRUN WKHUH LH WKH\ KDYH EHFRPH HPRWLRQDOO\ DWWDFKHG WR WKH SUHPLVHV (YHQ WKRXJK WKH
GHYHORSPHQWRIWKHVHQVHRIRZQHUVKLSZDVH[SHFWHGWKHUHVXOWRIWKHILUVWVHWRIWKHTXHVWLRQV
HYDOXDWLRQ RI XVDELOLW\  WKH UHVXOWV RI WKH RWKHU VHW GHVLJQ TXDOLW\ DVVHVVPHQW  ZDV QRW 7KH
EHVW ³9HU\JRRG´DQVZHUVKDGDOPRVWGLVDSSHDUHG

Figure 2: Evaluation of usability question set from the second survey



Figure 3: Assessment of the design and implementation question set from the first survey
7KHEHVWDQVZHUVZHUHVWLOOSUHVHQWRQO\LQWKUHHTXHVWLRQV³OD\RXWGHVLJQ VSDFHVLQUHODWLRQWR
HDFKRWKHU ´³VHFXULW\´DQG³DELOLW\WRXWLOL]HWHFKQRORJ\´$QGWKHDPRXQW DURXQG ZDV
VPDOO FRPSDUHG ZLWK WKH UHVXOWV RI WKH RWKHU VHW  DURXQG      DW EHVW  7KH JUHDWHVW
VXUSULVHZDVWKDW HYHQWKRXJKWKHLQFUHDVHKDGEHHQREVHUYHG LQWKHHPRWLRQDODWWDFKPHQW DQG
VHQVHRI RZQHUVKLS WKHTXHVWLRQ³HIIHFW RQ PRWLYDWLRQDQGLQVSLUDWLRQ´ WRWDOO\ODFNHGWKH
³9HU\JRRG´DQVZHUV6RHYHQWKRXJKWKHVSDFHLVDQH[WUHPHO\SRSXODUSODFHWKHSRSXODULW\LV
QRWSHUFHLYHGDVDIHDWXUHRIWKHVSDFH

Figure 4: Assessment of the design and implementation question set from the second survey
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QHHGV  QHHGV FRQFHUQLQJ DFWLYLWLHV RI WKH XVHU SUDFWLFDO QHHGV  DQG QHHGV FRQFHUQLQJ
PHWDSKRULF TXDOLWLHV DQG V\PEROV HPRWLRQDO QHHGV  /LQGDKO   DOVR SUHVHQWV WKH IRXUWK
DVSHFW WKDW LV D GHJUHH RI SDUWLFLSDWRU\ LQ WKH GHVLJQ SURFHVV 2XU UHVHDUFK VXSSRUWV WKH
DVVXPSWLRQWKDWLWLVDFUXFLDODVSHFWEXWZHZRXOGUDWKHUVHSDUDWHLWIURPWKHILUVWWKUHH7KH
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QR VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKHVH WKUHH WDVNV LQ VFKHGXOH ZLVH RU EXGJHW ZLVH 1HLWKHU
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Indicators of collaborative design
management in construction projects
Abstract
Purpose – Design management plays a significant role in value creation in a
construction project. Within the last few decades new design tools like BIM have
been introduced which supposedly enhance design productivity and quality.
However, no such revolution of design quality has emerged. Therefore, more
research on how design management affects the quality of construction project is
needed. The purpose of this research is to better understand the connection
between design management procedures and quality.
Design/methodology/approach - This is a case study with mixed method
approach. The data collection strategies used are quantitative user satisfaction
survey and qualitative analysis over the documentation of the case project.
Findings - A deductive analysis was conducted to four suggested indicators of
beneficial collaboration. An explanation was found for how the quality of the
project outcome can be forecasted from the management style and procedures.
Research limitations/implications – The research was conducted as single case
study and therefore greater data would enable further development of the
indicators.
Practical implications – The indicators have wide range of applicability: the
clients can forecast the quality performance by evaluating the management
procedures already during the project instead of waiting until the end of project.
The indicator system provides also societal impact as it guides the clients to use
the kind of managerial practices that improve the ability to create value in
projects that are difficult to evaluate in money terms.
Originality/value – The research provides a novel way to gain a holistic view
with analytical indicator tools. The research contributes to lean design
management literature by providing insight to the underlying mechanism of
beneficial collaboration.
Keywords: design collaboration; indicators; quality; construction project
management; lean design management

1. Introduction
The collaborative ways of working have been considered a promising way of improving
productivity and quality in the construction industry, but the management of beneficial
collaboration is still quite unresearched topic. Even though there exist lots of
collaboration-related research concerning construction project management, the focus is
quite tool-oriented like in building information model (BIM) related research (Rekola et
al., 2010; Sebastian, 2010), integrated project delivery related research (Kent and
Becerick-Gerber, 2010), or in research related to single decision-making method
(Kpamma et al., 2016)
Focusing on a single tool or practice makes the perspective rather mechanical.
The indicators are variances in the output of each process stage (e.g. Salem et al., 2006),
so the perspective seems to extract human behaviour from the process. In some
research, the human aspect is included, but the quantitative approach reduces human
existence to a couple of indicators such as units-per-man-hour, safety, cost, rework and
so forth (Suermann and Issa, 2009). Those kinds of indicators do not sufficiently
describe the effect of collaborative behaviour.
On the other hand, the problem with design quality indicators is that they cannot
be used before the building is finished. Such indicators are in many cases derived from
the ancient tripartite formula of utilitas (utility) – firmitas (firmness) – venustas
(delight) by Vitruvius (e.g., van Voordt, 2009). The design quality indicator (DQI) is an
example of this kind of thinking, as the core of it is a questionnaire that focuses on
functionality, impact and build quality (Gann et al., 2003). No matter how the design
quality is analysed within this context, the result is an analysis of the features of the

built outcome. These kinds of indicators are useful for evaluating competing design
solutions but offer little help in managing the process toward better quality.
Both the process indicators and the design quality indicators are important and
useful tools for managers, but indicators of collaboration per se are needed to reach a
holistic vision of how to improve the total quality of the project delivery. Our argument
is that the project quality performance can be forecasted from the project management
procedures. To prove this, we use user satisfaction as quality indicator, and we seek
explanation for satisfaction level by qualitative analysis.
To complement reflective indicators like process variances or DQI, this research
analyses collaboration from the perspective of formative indicators. The difference is
that the formative indicators approach is a constructivist one, as the subject is
determined by its indicators rather than vice versa (Diamantopoulos and Winklhofer,
2001). By this decision we recognise that the beneficial collaboration is the sum of
many dimensions that must be understood together to get a holistic view of project
management’s effect on quality. By creating a practical set of indicators for design
management, we give our contribution to lean design management research.
2. Formative indicators for collaboration in design
In general, the indicators may be divided into two categories: reflective indicators and
formative indicators. Reflective indicators are based on the classical test theory. They
assume that every measure reflects an underlying construct, i.e., the object under
examination (Podsakoff et al., 2006). The formative indicators, on the other hand, are
understood as rather causing the examined object than being caused by it
(Diamantopoulos and Winklhofer, 2001). Indicators like value-in-use and cost
efficiency may be understood as a reflective indicator; they reflect the success of the

project in terms of a stakeholder. For studying the mechanism, how the collaboration
works, formative indicators are more revealing. When using formative indicators, the
upper level construct is conceptualised as having multiple dimensions, with each of
them representing an important aspect of the construct (Bollen and Lennox, 1991), i.e.,
the examined phenomenon is analysed by pieces that cannot be completely separated
from each other, and therefore they must be described as aspects of examined upper
level construct. Socio-economic status is a classical example of such construct, as it is
formed as a combination of education, income, occupation, and residence
(Diamantopoulos and Winklhofer, 2001). Thus, as the collaboration is a multifaceted
social construct which has multiple dimensions, we suggest that the formative
perspective is suitable for this research.
3. Collaboration in design
There are many ways to describe collaboration: Kvan (2000) describes collaboration in
design as working together in a higher sense to achieve a holistic creative result. Emmitt
and Ruikar (2013, p. 10) describe the collaboration in temporary project organisations
as an activity of multi-disciplinary groups and teams that are held together by legal
contracts and the desire of participants to achieve a shared objective. Lundström et al.
(2016) have determined the collaborative design as an upper level term that includes the
sub-concepts of participatory design (PD), integrated design (ID) and concurrent
engineering (CE). In PD, the users’ role as influential member of a designing team is
embraced. In ID, the integration between designing disciplines and utilisation of BIM as
common designing tool are emphasised, and in CE, the collaboration between designers
and contractors is embraced. Each sub-concept has a dedicated stakeholder group whose
prime objective the collaboration serves: PD is dedicated to enhancing the ability to
maximise value-in-use, ID is dedicated to enhancing designers’ ability to coordinate

design work and to produce as accurate information as possible, and the role of CE is to
find a cost-efficient design solution through collaboration between designers and
builders (Lundström et al., 2016).
To understand what the formative indicators of beneficial collaboration in
designing are, we study the common dimensions of the individual applications of
collaborative design (PD, ID and CE) that could explain the effects on the project
outcome. In the following discussion, we identify four such dimensions (listed below)
that are tested in the empirical part of this research. The suggestion is that these are such
dimensions that indicate whether the collaboration brings mutual benefits to
stakeholders.
(1)

Communication within each stakeholder group

(2)

Communication between stakeholder groups

(3)

Interactions concerning user value creation

(4)

Interactions concerning alternative solutions analysis
No matter which determination of collaboration is used, there are major

hindrances to it in construction projects. The customer often has a responsive role
instead of an equal one, and hence only the construction professionals act as active
participators (Cherns and Bryant, 1984). In addition, Butt et al. (2016) have identified
major insufficiencies in project communication procedures regarding change
management. According to their observations, ordinary communication routines do not
guarantee sufficient utilisation of all stakeholders’ know-how. Instead, a great deal of
customisation and leadership is required. Yet, Kvalnes (2016) notes that the traditional
project management model appears to be uncomfortable with the concept of

uncertainty. It treats all uncertainty as negative risk, instead of recognising the positive
and energising aspects of uncertainty that may provide surprising opportunities and
therefore be a source of creativity. Koskela and Howell (2002) have criticised the
traditional project management model for a lack of sufficient perspectives, as the
traditional model only recognises the project as a transformation from input to output.
They argue that a sufficient project management model should also recognise the views
of workflow and value. This transformation focus is observable in Gorse and Emmitt
(2007) study where they found that most interactions in construction meetings are taskfocused though some socio-emotional interactions also exist. However, the share of
socio-emotional communication is so low that it may be interpreted as avoiding such
behaviour in meetings. But it seems that the socio-emotional communication is needed
to enhance workflow, as the stakeholders use informal channels to circumnavigate
formal procedures for communicating more effectively (Emmitt and Ruikar, 2013).
den Otter and Emmitt (2008) have recognised two popular communication tools
for design management: dialogue and design meeting. According to their research, the
design managers prefer dialogues and use design meetings as a complementary
communication tool. Personal dialogue between manager and technical expert is an
appropriate way for developing a common understanding, giving instant feedback and
resolving sensible issues. Mutually agreed outcomes may be presented in the formal
design meetings after the personal dialogues, and they may be discussed with other
stakeholders (den Otter and Emmitt, 2008).
However, this fragmented management style sets certain limits to creative
problem solving, and therefore it is necessary to separate communication within and
between stakeholder groups as different indicators. When the content of the design tasks
is discussed in one-on-one dialogues and the role of design meetings is to spread

information and follow up on task accomplishment, the creative communication
between the stakeholders is restricted. Even though dialogue between the designing
disciplines may occur, it is not systematically encouraged. In comparison, the adoption
of the ‘big room’ design environment may change the work culture into a more
collaborative direction. The idea of the ‘big room’ is that all design disciplines and
builders, including the subcontractors, are working in the same physical space.
Deming’s (1986) leadership philosophy has probably had a significant effect on the
proliferation of ‘big room’ working. Breaking down the barriers between departments
and driving out fear from expressing concerns or ideas are two of his famous 14
principles. An open-minded and free communication culture supposedly presents
opportunities to get feedback in informal discussions, and to express and elaborate
creative solutions to problems, and this atmosphere is opposite to two malicious habits:
the habit of ‘not listening,’ i.e., a command-and-control style of management, and the
habit of ‘not speaking,’ i.e., the fear of being talked down if one expresses original ideas
(Forbes and Ahmed, 2011).
Ning (2017) suggests that the project management’s ability to combine control
and trust in an appropriate way determines the project's success. To succeed, project
management must be convinced that the partner has professional competence, and only
after that will control produce recognisable benefits. Control will focus on the partner's
behaviour during the project or on the outcome of the project. Using appropriate control
betters the project performance regarding the budget and schedule discipline. However,
to improve the quality performance, control should be replaced with the goodwill-trust
style of management by ensuring effective communication and increasing the range and
depth of information transfer (Mao et al., 2008).
Chiocchio et al. (2011) have studied the effects of trust, conflict and

collaboration on performance. They divide the effects of trust into the ’positive trustperformance’ relation and ‘negative task conflict-performance’ relation. In the positive
trust-performance relation, the trust among stakeholders affects performance through
collaboration, which means that said trust enables a higher sense of working together
and triggers the collaborative ways of working that leads to better task synchronisation,
communication, feedback and anticipatory coordination in a more explicit manner
(ibid.). As different stakeholder groups have different objectives (Lundström et al.,
2016), it is supposedly harder to achieve trustful relationship between them, e.g. users
and designers, than it is within one stakeholder group.
Daft and Lengel (1986) propose that organisations process information for two
reasons: to reduce uncertainty and equivocality. The difference between these two terms
is that uncertainty means sheer lack of information, whereas equivocality means the
existence of multiple and conflicting interpretations of the issue. This dualism is
essential in understanding the collaboration. For example, PD is supposed to not only
help achieve consensus within the user stakeholder group (Savolainen et al., 2015) but
also create better ideas about utilisation (Lundström et al., 2016). Reducing conflicting
interpretations may be understood as matter of trust building, but information creation
in designing process is a matter of value creation. In the following paragraph, we
elaborate the latter two indicators, interactions concerning value co-creation and
alternative solutions analysis, in relation to the information or value creating design
process.
4. Re-phasing the project
To establish a connection between designing process and quality delivering process, we
have re-phased the project to follow the discipline of quality engineering to substitute

the traditional division into five phases: initiating, planning, executing, monitoring and
closing (Project Management Institute, 2013). As explained in the following discussion,
the quality engineering approach divides a project into four phases: concept design,
technical design, implementation, and testing and using (Figure 1).
[Figure 1 near here]

Figure 1. Project phasing inspired by quality engineering

4.1.
Concept design
In the concept design phase, the first drawings are drafted to portray the intangible
targets of the project as a physical outcome. Juran and Godfrey (1998) define quality
with dual nature: on the one hand, quality is features of the product that meets the
customer’s needs, and on the other hand quality is freedom from deficiencies. To begin
with this, the first phase of the project is to expose the customer’s needs. In quality
function deployment, the user value creation is understood as a task of making a quality
plan (Akao, 1990), i.e., determining what to make and how it responds to customerdriven quality. The purpose of the PD is to act as a communication platform to enhance
users’ articulation and contextual understanding about what is appropriate for the work
and for the organisation’s activities (Lindahl, 2004), and thus bring up and elaborate
ideas outside the set of traditional solutions. PD is closely related to the concept of cocreation, which means that the producer and customer are co-creating value-adding
solutions by utilising the customer’s know-how. To do that, there must be dialogue
between these two, mutual access to sufficient data and mutually conducted risk
assessment, and the relationship must be conducted in a transparent manner (Prahalad
and Ramaswamy, 2004).

4.2.

Technical design
We use the term ‘technical design’ for the phase of designing the efficient

buildability of the concept. In quality function deployment, the corresponding phase
would be detailed design and preproduction, which focuses on converting the final
product quality into quality characters of the components, setting the tolerances and
planning the quality assurance (Akao, 1990).
When entering the technical design phase, the focus shifts form the
conceptualisation of customer needs toward the technical solutions. The means of
collaboration shifts from PD toward ID as the role of technical discussions within the
designers increases. Forgues and Koskela (2009) claim that the client’s lack of
understanding of his role in the ID process is a main obstacle to the proliferation of ID.
Regarding the former reasoning, this may be due to the absence of PD, because if the ID
is present without PD, the collaborative ways of working are brought into the middle of
the ongoing process. If there has not been sufficient dialogue to create value in the
concept design phase, the customer may find it difficult to adopt anything other than a
reactive role, leaving interest toward ID low. But even if this happens, the ID may still
be used for alternative solutions analysis by detecting clashes between water pipes,
ventilation ducts, electrical systems, etc. with BIM or breaking barriers between
disciplines with an open-source data sharing policy (Sebastian, 2010). But in that case,
using the terminology TFV theory (Koskela, 2000), the transformation and flow
perspectives are well-represented while the value perspective is absent.
4.3.

Implementation
When the designs are sufficiently ready, the implementation may begin. It

should be noted that only on rare occasions are the designs fully completed in
construction projects before the implementation begins. Therefore, the technical design
and implementation is often overlapped. In quality engineering, the implementation is

divided into two tasks: production planning and production (Taguchi, 1986; Akao,
1990; Juran and Godfrey, 1998). In construction projects, these two tasks are constantly
present as foremen plan upcoming work phases while supervising ongoing work.
Koskela and Howell (2002) point out that in the implementation phase of the
project, there may occur situations where all inputs or resources, material or
information, are not ready at the planned starting moment of some task. The CE is
supposed to prevent these kinds of situations. The value perspective is an essential part
of CE, as it seeks to cut costs by eliminating non-value-adding activities (Love and
Gunasikaran, 1997), reducing production times and improving quality (Anumba and
Kamara, 2012). The value perspective is present both in the task of improving quality
and in recognising non-value-adding activities i.e. waste. The elimination of them, on
the other hand, is an alternative solutions analysis task as well as a reduction of
production time.
4.4.

Testing and using
The ‘testing and using’ phase refers to the time after the product is handed over

from producer to user. However, the quality engineering literature is quite productcentric as it separates production and customer service from each other (e.g., Juran and
Godfrey, 1998). By contrast, Vargo and Lusch (2004) think that a product is only a way
of delivering specialised skills, and they consider that full delivery contains all that the
customer needs to receive the benefits from such skills. Therefore, they do not want to
separate the product from the service necessary to utilise it. Thus, we consider that the
time after handover is as essential as all other phases regarding the quality of design,
even though there is no recognised application of collaborative design that could be
implemented after the project is handed over (Lundström et al., 2016).
Juran and Godfrey (1998) have identified four important aspects of customer

service: strategic intent, design, organisational structure and operational management.
Collaboration during the project may help establish good service, and post-occupation
evaluation of designing is a good way to support decision-making (Piroozfar, et al.,
2013). However, mere evaluation leads to little improvement if something needs to be
fixed; investments may be required. Each party of the contract (e.g., lease agreement)
has its own subjective understanding about what they are entitled to, and that may lead
to a situation where the interests are conflicted and at least one of the parties feels
mistreated and retaliates (Hart and Moore, 2008). Therefore, continuous improvement
in user value creation and alternative solutions analysis are essential parts of a working
customer relationship also after the project is handed over. And because the investment
decision may be different depending on whether the client and supplier are two nonintegrated entities, the client owns the supplier or the supplier owns the client
(Grossman and Hart, 1986; Hart and Moore, 1990; Hart, 1995), the service issues and
possible improvements should be regarded in the ownership arrangements of the
premises and the equipment related to it, but also in the design assignment to ensure the
fluent adaptation of the premises in case of changing user requirements. This is
necessary to ensure the continuation of value co-creation beyond the handover date.
5. Case
The case project is a renovation project where a 300 m2 learning environment a
rehearsal newsroom, was renovated to match the needs of the new media environment.
Since the previous renovation of the premises in 2005, the focus in the journalistic
media has moved from print and desktop-oriented production and consumption to
’mobile-first‘ and a more audio-visual approach. This change has had a tremendous
impact on production workflows and the tools used, and to the orientation and cooperation in the newsrooms.

The new learning environment was supposed to serve as a platform for teaching
the ’mobile-first‘ style of publishing. In the 2010s, new mobile devices, tablet
computers and smartphones, revolutionised the publishing philosophy. The old way was
to edit a newspaper on a desktop computer and slice some content of it to the web. The
new mobile-first way enabled a non-desktop workflow, where news are produced and
downloaded in any location with mobile devices to a content management system. Then
the editors in the newsroom consider how the content is delivered via web pages and
social media, and the printed version is considered after these two phases.
The change was tremendous for both the tools and the devices. The old premises
were full of desktop computers for newspaper editing. The ’mobile-first‘ approach
required different places for meetings and audio-visual (AV) and multimedia production
and content viewing. Naturally, lots of tablets and laptop computers were also needed,
as were suitable environments for learning how to use them. All this required high-tech
wireless transfer systems for both internet connections and AV contents, and that made
the project technologically challenging to design. In addition, there were ventilation and
piping changes, and the building automation was also modified. Therefore, a full
designing team was commissioned for a small-scale project, and that made the case
suitable as a critical case for researching the collaborative ways of working.
6. Research method
Mixed-method approach which entails both quantitative and qualitative data collection
techniques and analysis procedures was adopted as main research approach of this study
(Saunders et al. 2009, p. 152). This approach is considered suitable for triangulation in
construction project management studies (e.g. Allen and Smallwood, 2008; Lindebaum
and Fielden, 2010; Lindebaum and Cartwright 2010). The data used in this research was
collected from a user satisfaction survey and from documentation of the case project

within an archival research strategy.
The quantitative survey was conducted among the users of the premises that were
renovated in the case project. The approximated size of the target population was 200.
A total of 49 users answered the survey, and 43 of those answered all questions. The
survey was conducted as web questionnaire, and the link to the questionnaire was
shared by e-mail using several overlapping mail lists to reach as many potential users as
possible. Hence the exact number of the population is unknown. The analysis was
conducted by using a Net Promoter Score® (NPS) distribution analysis method
(Reichheld, 2006), which is developed to recognise ultimately positive satisfaction level
from ordinary positive satisfaction level.
The qualitative component of the study was an archival analysis over project meeting
memos, project schedule, project budget and cost calculations, workshop material such
as drafted drawings, and video-recorded presentations of users. The analysis had
deductive approach as there were predetermined indicators which were supposed to
explain the causality between the managerial acts during the project and the
performance in satisfactory survey. Explanation building is a deductively based
analytical procedure, which involves an attempt to build explanation in an iterative
manner by collecting data and analysing it simultaneously (Saunders et al. 2009, p 500).
The lead researcher had a role as an inside observer, as he was the project manager of
the case project. Thus the researcher was able to observe the impact of managerial acts,
and also obtained information regarding informal communication.
7. Results
To create a useful formative indicator there must exist a set of sub-indicators that cover
the examined subject. The coverage of the sub-indicators can be tested by using

reflective indicators. In addition, the sub-indicators must have suitable metrics that
makes them usable in practice.
In the following analysis there is a qualitative component, which examines the subindicators deducted from the literature that are supposed to cover the phenomenon of
beneficial collaboration. The other component is the analysis over the quantitative
survey, which is used to test the coverage of the sub-indicators. The analysis is a result
of an iterative process which has led to development of indicatory metrics for each subindicator.
The quantitative analysis is presented first, and the qualitative analysis follows. This
presentation order is chosen to first provide a glance at the numeric satisfaction
performance, and then to present the descriptive analysis concerning the management
procedures which have led into such performance.
7.1.

Results of the satisfaction survey

The satisfaction survey was analysed by using NPS distribution analysis method
(Reichheld, 2006). In this method the answers are clustered into three categories: the
‘detractors’ who are unhappy and spread negative comments about the product or the
service, the ‘passives’ who are quite satisfied but do not actively recommend or warn
about the product or the service, and the ‘promoters’ who actively spread positive
comments and recommendations. The score is calculated by subtracting the number of
detractors from the number of promoters and then dividing the result by the number of
all answers. The resulting score is presented as a percentage.
The questionnaire was drafted by the project manager in collaboration with the teachers.
The questionnaire was based on Lundström et al. (2016) categorisation (emotionalpractical-infrastructural) to verify the satisfaction regarding the predetermined project

objectives. A key question of NPS was presented at the end of the questionnaire: ‘How
likely is it that you would recommend this learning environment to your friend or
colleague?’ The NPS was 37 % (promoters f=23, detractors f=7, n=43), which may be
considered to indicate a successful project.
Similar distribution analysis was conducted to all questions to recognise factors that
could explain the project’s success. A scale of 1 to 5 was used, where answers 1 and 2
are determined as detractors, answers 3 and 4 are determined as passives, and answer 5
is determined as promoters. The result was that fulfilling the needs in the emotional
category was suggested to best explain the high performance in NPS.
In the emotional category the score ranged from 40 % to 43 % in the question related to
cosiness and comfort. In the questions related to work culture the score ranged from -6
% to 21 %. Therefore, it was suggested that high performance in NPS can be achieved
by fulfilling a certain set of emotional need, and it does not require high performance in
fulfilling every emotional need.
In the practical category, the questions concerning cosy furniture, phone booths, and
kitchen got the highest scores ranging from 59% to 70%. The questions regarding work
conditions like group work places and desks also received quite high scores ranging
from 32% to 37%, but questions related to information technology got low scores
ranging from -18% to 0%. The lowest score (-57%) was given to guidance of new
systems like wireless printing and video streaming. The interpretation was that the NPS
performance may be high even though a lot of useful features are missing, if the cosy
atmosphere is achieved.
The infrastructural category received only low and modest scores. These were questions
regarding right temperature (9%), air freshness (-5%), noise insulation between spaces

(-14%), lighting (23%), and tidiness (-37%). The interpretation of these results was that
high performance in NPS does not require high performance in serving infrastructural
needs.
7.2.

Communication within each stakeholder group

In the analysis, one of the observations was that the people in management tend to write
task lists and follow-ups to reduce equivocality. This behaviour does not depend on the
writer. In our case, there were at least three different memo writers – the project
manager, the project assistant and the general foreman of the contractor – and all of
them listed things that some stakeholder group had done or still had to do.
For example, in the concept design phase there was discussion about how each space of
their new premises will work, and what they must find out and decide about the new
devices and other equipment. In the technical design phase, there was a list of things
and principles that designers must consider. Each of them included some instruction on
what to do, like ‘Mechanical engineer will check how many people could be served
without major changes to the ventilation system’ or ‘Door is missing from the
architectural designs,’ which means the task of adding the missing door. The same kind
of notes was observed also from the memos of the implementation phase; the difference
was that usually the reason was additional information gained during the construction
work.
Analysing documents with this point of view did not offer much new information about
design management’s effect on the outcome of the project. Based on the data, it seems
this is something the importance of which is well-recognised among the professionals.
There exist well-known procedures for metering the performance of task completion,
for example, accomplishment rate of each subcontract is quite widely used in following

up construction work progress. In design management, checking which designs are
ready may be considered a roughly corresponding procedure.
7.3.

Communication between the stakeholder groups

The result of the analysis was that the management’s relation toward uncertainties and
equivocality is suggested to explain how communication between stakeholder groups
may enhance workflow. On the one hand, it may be enhanced by systematically
reducing uncertainties, but on the other hand, recognising the positive effects of some
uncertainty and equivocality may also benefit the workflow. In the analysis, five
different mechanisms of utilising beneficial uncertainty were recognised.
1. Increased creativity. Creativity requires enthusiasm and freedom of speech
which means lots of different streams of discussions and increasing equivocality
in communication. In this project there were two workshop sessions where such
brainstorming was cultivated. The workshops processed plenty of ideas and
produced material which was highly equivocal and far from ready-made concept
plan. However, the workshop was a creative way of working, and the open
atmosphere enabled users to express bold ideas and confess if they were unsure
about something. Hence the brainstorming also increased honesty, and designers
understood how users want to experience the work environment.
2. Adopting more perspectives. Listening to more people means more conflicting
interests spoken aloud but not listening to them would not mean they do not
exist. In this case the owner decided to use co-creational approach to ensure that
the concept design would be done by using the best and the widest available
information. The workshops provided equal possibility to participate for all user
groups and designers, and hearing ideas and opinions in dialogue between
students, teachers, maintenance and various other people helped designers to

gain a holistic view of the requirements. This helped in avoiding unpleasant
surprises in later phases.
3. Increased maturity of information. The prerequisites of design tasks largely
consist of different kind of information. Some of that information is in explicit
form, e.g. designs made by other designers, but in some, information exists in
more indefinite form. For example, users produce information regarding their
functions and desires for the designers, but when they describe their activities in
the premises being built, they are discussing an uncertain future. Beside the
sheer lack of knowledge there is equivocality about the objectives, and there
could be a lack of consensus too. These issues need dialogue and time to mature
before they can be solved. The design manager must understand the learning
curve of the users, as the actualisation of the new premises enhances the users’
ability to understand the link between their work and work environment.
Learning cannot be forced, and thus mere systematic reduction of uncertainties
with deadlines is not enough.
4. Task prioritisation. The key element of design synchronisation is design
schedule, which recognises not only deadlines but also the moments when the
prerequisites for each task are available. After the workshops there were three
recognised areas which each had a different role in the concept design. There
was a lecturing and informal learning area, a kitchen and equipment loaning
area, and a radio edit area. The design tasks were prioritised by the maturity of
the prerequisite information. In this case the lecturing and informal learning area
was designed first because users had the most precise understanding about the
requirements of that area. The radio edit area had the least precise role in the
concept, and therefore the least design resources were invested in it. This

decision proved to be right, as after the concept design phase the area was left
outside the project’s scope to save costs.
5. New solutions suggestions. Being a finder of good solutions is a prominent part
of a talented designer’s identity, and if they are talked down because of
suggesting good solutions, they will be frustrated. In some occasions the most
appropriate solution may be recognised at such a late stage that the suggestion
increases uncertainty in matters that have already been considered as solved.
However, sometimes upcoming information may change the understanding
about the most suitable solution but accepting the new, better solution at such a
late stage that may be an issue. If the project management transparently
communicates the uncertainties that may still affect the outcome, it may ease the
acceptance of the new solution among the other stakeholders. In this case, the
users stated in the middle of the technical designing that they need to be
prepared to 4K display technology and four different streaming technologies.
That meant major revisions to the all designs because to afford the additions
something had to be cut off. If the success of the design would have been
measured by a list of ready-made plans, the request of adjusting almost every
drawing would have felt discouraging. Instead, as it was communicated that the
designs are ready when the project is handed over, mental power was not used to
protest the inevitable change.
Based on the observations, three levels of utilising uncertainty were recognised. First is
the systematic reduction of uncertainty. On that level the only positive side of
uncertainty is that it is recognised and may be removed. The second level is acceptance
of uncertainty that is unremovable for the present. That helps to prioritise tasks that
have the best chance to be accomplished effectively, and guides to plan the schedule by

respecting each stakeholder’s learning process and changing conditions. The third level
is cultivation of creative uncertainty and equivocality. On that level the management
attempts to achieve information in more effective manner by temporarily allowing more
uncertainty and equivocality in conversations.
7.4.

Interactions concerning user value creation

In the concept design phase, two co-creational workshop sessions were organised to
produce wide-ranging material on value-in-use. To reach a holistic impact, the concept
design of the case project was designed by using emotional-practical-infrastructural
categorisation of user needs (Lundström et al., 2016). In the case project, this method
helped to understand not only how the learning functions may be supported but also
how to support the students’ evolving professional identity. One of the initial reasons to
start the project was to enable teaching ‘mobile-first’ style of publishing. The initial
instructions for the project were very technology-centric but the workshops provided
abundant information on the requirements for the learning environment in general.
First, the categorisation was used to understand the roles of different places and spatial
resources. As journalism education is implemented in a context-dependent manner, it
was understood that it is important that studying in the rehearsal newsroom must feel
like working in an actual newsroom. Therefore two spatial resources, news desk and
kitchen, were considered most important. The news desk is a place which will gather all
the news sent from various locations and process them to web, social media and print
delivery. The kitchen is linked to the journalists’ duty to work around the clock
resulting in a need to have coffee available at all times. These two places had a clear
link to emotional needs, whereas other learning spaces were recognised to serve more
practical needs. The users stated some requests linked to infrastructural needs, mainly
complaints about cold indoor temperature during the winter, but it was decided that

improving these matters will be left outside the project’s scope. It was suggested that
serving practical and emotional needs would create more value in this case.
In the later phases the categorisation was used in furniture designing and technical
designing. In furniture design it was realised that the office furniture should be practical,
but the furniture should also support a comfortable and confident atmosphere. One
reason is that journalist students do lots of interviews, and the other reason is that
getting personal feedback from teachers is an essential part of the studies.
Some technical features such as acoustics and transparent walls were recognised to have
connection to emotional needs. These aspects were mainly discussed in design
meetings, attended by project management, designers, and a couple of user
representatives. The user representatives and designers had also one-to-one discussions.
The survey analysis confirmed the performance of the value strategy selected in the
beginning of the project: high satisfaction level was achieved by systematically aspiring
to fulfil the recognised emotional needs. In addition, it was reached regardless of the
poor scores in IT and AV issues. Those aspects have a significant role in practical sense,
but they do not have such a strong link to the emotional needs. Therefore we suggest
that the emotional-practical-infrastructural categorisation of user needs may be used as
metrics for value creation.
7.5.

Interactions concerning alternative solutions analysis

When analysing the decision-making and its preparations, it was observed that there
were two different decision categories: go or no-go decisions and equal options
decisions. In a go or no-go decision, the preparations were made for the chain of
command, and the purpose of the preparations was to make an easy decision to continue
the project as planned. In equal options decisions there were no obvious ways how to

carry on, and the purpose of the preparations was to analyse the effects of each option.
Combination of these was found to be both analytical and effective way of making
decisions, as lack of the first would have led to hesitative inefficiency and lack of the
latter one would have resulted in command-and-control style of management, where the
existence of only one solution is allowed. In the analysis four criteria were found to
distinguish whether both elements are present.
First criterion is information basis. In the go or no-go decision, the preparation
perspective is need-to-know basis. Information is delivered to a decision-maker to get a
fast decision and therefore there cannot be too much of information or too complicated
information, and hence the sufficiency of the information is rarely questioned. In equal
options decisions the preparations are made on a need-to-evaluate basis. The purpose is
to come to a well-considered decision, and therefore the information must contain
multiple perspectives and even conflicting interests are allowed. For example, in the
concept design phase of the case project the architect had adequate information about
user activities after the first workshop to create a concept design. The decision on
proceeding the project could have been made between a couple of the most influential
people in the project. But instead, the second workshop was organised to evaluate the
design by using as much information about user perspectives as possible.
The second criterion is transparency. In the go or no-go decision, the preparation
perspective is to make sure that those who have power understand all necessary
information at a glance. In equal options decisions the preparations include a chance to
comment and contribute. The information is transparent to uncertain issues and thus it
may contain open-ended questions that encourage to evaluate options by qualitative
means. Therefore the way of presenting information and facilitating dialogue is in a key
role. For example, in the second workshop of the concept designing there was a layout

suggestion but the participants were committed to redesigning it for better results. If the
users had been asked to comment on a ready looking layout drawing by e-mail the result
would had been quite different.
The third criterion is power sharing. In the go or no-go decision, the preparation
perspective is to recognise the chain of command to understand how the decision can be
fluently made. In equal options decisions the focus is on recognising the value creation
network to better understand who knows he effects of the decision on value in use. This
usually means the grass root level where there is less influence in important decisions.
For example, in this case, the value creation network exists in the learning process of
students, and participatory design among them and teachers enables value-based
evaluation of options. However, from this point of view it is utterly important to have a
combination of both styles, because the users usually best understand the effects on
value-in-use, but the management understands the effect on cost and resource
consumption. In the case project, the power sharing enabled users to have an active role
throughout the project, and the possibility to add value by extending the project’s scope
resulted in extending the project budget by 50 % before final decision of
implementation. It would have been a crisis if both the value and cost had not been
transparently communicated all along the project. And on the other hand, denying
power from users would have probably resulted in an even greater loss of value.
The fourth criterion is the ability to iterate. In the go or no-go decision, the
preparations focus on keeping up the schedule. The effort is put on recognising the
critical path and the pressure to make the decisions comes from the risk of delay. In
equal options decisions the focus is on learning curve and recognition of unfinished
work. For example, in this project in electrical designing it was recognised that the IT
equipment and AV systems design process would greatly benefit from iterative

designing method. The ordinary design-bid-build contract would have resulted in stiff
contractual relationship, and therefore it was decided to use cost-plus contracting with a
price ceiling. The place, type and number of sockets would not have been a big issue
cost-wise, but the project manager considered that using ordinary stiff procedures would
have given a wrong signal about the design management style. Instead, the project
manager chose to encourage flexible style and iterative mentality to enhance quality.
7.6.

Indicators in practice
The results of the analysis are summarised in figure 2. It presents the beneficial

collaboration as a multi-faceted social construct, status of which is observed via four
sub-indicators. The status of the beneficial collaboration is understood as indicator
which can be used to forecast the quality of the project’s outcome.
[Figure 2 near here]

Figure 2. The break-down regarding the indicator of beneficial collaboration

The coverage of the sub-indicators is rationalised by first identifying the
information basis i.e. are all necessary stakeholders heard or is some important source
of information yet to be heard. Second aspect is to identify how the benefits are verified,

and third aspect is to analyse how these indicators identify collaboration. In addition,
this examination pursues to illustrate the practical use of the indicator system.
The information about beneficial collaboration is considered to exist in the
communication and interactions between the individuals participating to the project. In
the indicator system, the individuals are categorised by their roles, which in this case are
the users, the designers, the implementers, and the owners. It is supposed that these
stakeholders have key roles in value creation i.e. meeting user needs: users possess the
information on their needs, designers determine suitable solutions, implementers find a
feasible to deliver solution, and owner finances it and considers the suitability and
modifiability for another uses in case there will be new users.
Of course, in some other projects there may exist some other roles, for example
building control authorities may play a significant role in some projects, or some NGOs
may want to influence the outcome of the project’s societal impact. However, if these
are not direct users, or if they do not possess such information on solutions that the
designers or implementers need to do their jobs, they do not have a role in value
creation.
The indicator system considers value creation as a process where the
understanding of how different solutions may benefit users is learnt along with the
designing task and implementation. The learning process may be facilitated but not
forced, and therefore the collaborative management is considered to have a positive
impact on value creation. The first sub-indicator observes whether tasks of such a
stakeholder are managed who has a key role in value creation. The second sub-indicator
observes whether the management enables the learning process. Accepting the positive
uncertainties is essential, because that states the fact that there are things to be learnt

about the connection between the needs and solutions. The third sub-indicator
recognises whether the design focuses a holistic impact or if there is risk of suboptimisation. If there exists a value strategy that pursues holistic impact over emotional,
practical and infrastructural needs, the implementation of that strategy, i.e. how it
affects the designing decisions, should be visible in the project management procedures
and the documentation. If there is no such strategy applied, then it is very likely that, for
example, if pressure for cost cuts occurs, the cuts are made without considering the
impact on the users’ needs in the all categories and the relative importance of the needs.
The demand for cost cuts is an example of a typical decision-making situation
where preparation is of great importance. The preparation is in many cases balancing
between the effort of finding a good compromise and the risk of a hasty decision in a
situation where the project management has their hands full of work. The fourth
indicator identifies whether the decision is prepared in a collaborative manner, or has
the management taken a shortcut to save effort. In the case of cost cuts, it would be
preferable if the decision was prepared with sufficient understanding about value and in
dialogue with those who must live with the decision.
To be critical about the usability of the indicator system, it must be stated that it
does not provide a numerical forecast about the satisfaction level as such. However, it
contains a usable checklist which may be used to determine the state of beneficial
collaboration in any given point of a project. If such audition reveals major
insufficiencies in the management procedures, it enables to demand explicit
improvement to those procedures, and what is more important, to act in a proactive
manner to prevent conflicts.

8. Discussion
In this article we have examined how quality of the project’s outcome can be forecasted
from the management style and managerial acts. Our findings suggest that the
forecasting is possible, and the underlying mechanism is quite similar to the one
theorised in TFV theory (Koskela 2000). Our findings support Koskela’s (ibid.)
observation that the transformation perspective is not adequate to describe optimisation
of project management. However, the lean construction ideology has been traditionally
focused on the production phase of the project (Koskela 2000; Koskela and Howell
2002; Salem et al., 2006), although there has been interest toward lean design
management (Forbes and Ahmed, 2011; Emmitt, 2011). Our contribution is to provide
insight into the managerial practices of lean design management.
The quantitative component of this research verified that a high level of quality
was reached in terms of customer satisfaction. The qualitative component of the
research has explained how trust and flexible workflow management, value strategy,
and decision preparation style affect the project’s quality performance.
Flexible management of uncertain prerequisites of design tasks means that
design team members must be able to trust each other’s competence to solve unknown
uncertainties in time. Thus, the findings are in line with the trust-related research such
as the concept of ‘positive trust-performance’ (Chiocchio et al., 2011), how range and
depth of delivered information affect trust and quality (Mao et al. 2008), and a finding
that the competence trust is a key element of project performance (Ning, 2017). We
contribute to this body of knowledge by presenting five underlying mechanisms
(increased creativity, adopting more perspectives, increased maturity of information,
task prioritisation, new solutions suggestion) which explain how flexibility and mutual

trust among the stakeholders enhance the workflow of designers.
The examination of the value creation explained how a value strategy can be
created by using infrastructural-practical-emotional user need categories (Lundström et
al., 2016). Our contribution is to verify that forming a strategy in the concept design
phase, and following up systematically in managerial acts, is an important part in
reaching good performance in customer satisfaction.
This research extends the TFV theory (Koskela, 2000) from theory of
production to cover design management, by viewing decision-making in design
management through transformation, flow and value aspects. In addition, the alternative
solution analysis provides complementary aspect, which recognises whether the project
is managed in a command-and-control style where only one option at a time is allowed,
or whether the management utilises the evaluation of equal options. By adding that, the
theory better covers the human resources management and explains the role of ‘big
room’ designing. Yet the metrics suggested for each sub-indicator of beneficial
collaboration enables managerial implications in supervision of project management.
9. Conclusions
In current managerial practices, the follow-ups of committed cost and accomplishment
rates of scheduled tasks form the basis of forecasting in construction project
management. These points of view give information for routine check-ups, whether
there are problems or not and whether the potential problems are related to budgeting od
scheduling, but they do not provide much information on the quality. The quality
management practices rely on either inspections or post occupancy evaluations. The
problems of these current quality management practices are that they provide too little
information too late. Too little because the quality control inspections compare the

result to designs and technical specifications not necessarily directly connected to the
customer needs that the product or service is supposed to fulfil, and too late because
especially post-occupancy evaluations but also the quality control inspections examine
work that have been already done. This means that the quality can be improved via
rework, while the simultaneous improvement of quality and productivity would require
proactive correction of erroneous conducts.
To illustrate the contribution of the presented indicator system to the quality
management practices, a little mind game could be played: imagine that in the project
report there would be sections concerning learning process regarding customer needs,
impact on need categories, and balanced decision preparation assurance. How would it
shape the designing practices, if the design manager had to report where the information
on user needs comes from, and how the management assures that the design team has
sufficient information, and how they are going to deal with the upcoming information
that users will inevitably produce? Or if the project management was requested to
explain the analysis and dialogue behind the suggested option in a decision-making
situation.
In our experience, clients in construction projects tend to bring such topics into
conversation, but only in rare occasions is there clear structured literal reporting
concerning these matters. Our suggestion is that the absence of these matters in literal
reports leads to biased focus in project management. The utilisation of the presented
indicator system would bring balance by shifting the focus toward the quality issues and
the value of the project from the consumed money and time. This would be beneficial
especially in projects initiated for their societal value that are therefore difficult to value
in money terms. The structure provided by the indicator system would also guide
toward collaborative ways of working, which may be considered valuable as such.
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